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PREFACE 

In  1912  we  published  the  first  "Handboo<i  of  Mining  Detail*-,"  tho 
j^wse  and  scope  of  which  were  briefly  outlined  in  the  preface  as  follows: 
Tli»  book  is  a  collection  of  articles  Ihiit  have  appeared  in  the  Enginrrring  atut 
ilitnBjJoumoi  during  the  last  twoor  three  j-eare  under  the  general  head  of '"DpIaJlB 
gtPndical  Mining,"  a  departmeat  of  the  Journal  that  has  i>cen  appreciated  highly 
VjiteTeadtTS,  many  of  TChom  have  expressed  the  wish  that  a  coUeptioQ  in  book  form 
linaule,  whieh  has  now  be«n  done. 

Id  the  editing  of  tliia  volume,  the  work  has  b«cn  chiefly  in  the  Beleetion  of  the  male- 
^il  md  its  arrangement  in  chapters.  Now  and  then  it  has  been  possible  to  excise 
'  i;iiG  paragraphs  aa  being  unessential  and  occasionally  the  phn3«eology  of  sunie  nrt  iclcs 
1-11  \itta  alt'^red  a  little,  the  requirements  of  preparation  for  the  oriuinal  wei'kly 
liitiliration  not  always  ha^-ing  permitted  leisurely  consideration,  but  in  the  main  (lie 
m I rlra  now  presented  in  this  book  areaa  they  were  given  in  the  pages  of  the  Bngincer- 
•i-i  and  Jfinirt))  Jqarnat,  'Jl£iweTfer,'it'hbfl.-been  neeessary  in  a  few  cases  to  reduce 
il:f  me  o(  the  ensftivuigb,   ■.■  '■■':'.  1  ' . 

In  muking  this  coUecticq  ihp  li^aiiatioo  of  space  necessitated  the  rejection  of  all 
Dutrrial  that  did  not  ptriaiblt^  the*sijhjects  selected  for  the  chapters  of  the  book,  and 
mnanit  was  uecess^ry^.qisni^soi^e-of  the  longer  articles  pertaining  to  them,  which 
"Pp^m^hed  the  charactfr'qfi^aftyfl'i^ther  than  being  the  defwription  and  discussion 
i/ details.  Of  caura6'&'w&atlh  of  cdnlributions  pertaining  to  the  arts  of  ore  dressing 
:nii  nictalliirgy  had  to  be  rejected  sumniarily.  The  compilation  covers  the  publica- 
i;.rti»  in  the  Kn^netrinQ  and  Mining  Journal  from  Aug.  7,  1909,  to  July  1,  1912.  If 
ill  qI  the  material  that  appeared  in  this  department  of  the  Journal  during  that  period 
■1  Ihiee  years  had  been  used  it  would  have  been  necessary  to  make  a  book  of  several 
'iriira  thesiie  of  tbia. 

N'l)  clnim  is  made  that  this  book  is  a  treatise,  exhausting  its  subject,  or  any  part  of 
it.  11  is  simply  a  handbook  that  is  a  more  or  less  random  collection  of  useful  informa- 
tan,  ticing  jiist  what  passes  through  the  pages  of  the  Engiixtring  and  Mining  Journal 
a  tlie  n>tit><e  of  a  few  year?.  No  special  attempt  to  round  out  any  subject  liu.i  been 
made,  yet  it  will  be  found  that  aome  eubjects  are  fully  treated. 

H'ith  regard  lo  the  authority  of  what  is  to  be  found  in  these  pages:  The  matter  in 
the  main  is  merely  descriptive  of  what  is  done.  NeverthelesB,  there  is  freciuently  the 
bjr«(iun  of  opinion  and  advice.  A  great  technical  journal  is  directed  by  ila  edilor 
.juilisalittped  by  ila  editorial  staff,  but  it  is  essentially  the  product  of  its  contributors. 
li  IS  a  co-operative  institution  and  its  pages  are  a  symposium  of  the  experiences  and 
:-vs  at  many  professional  men.  During  the  18  months  ending  with  June  30,  1912, 
i  '.-rv  Wfre  4flO  contributors  to  the  Enyineering  and  Minirtg  Journal,  exclusive  of  the 
~  '  mbcts  of  the  editorial  staff,  and  its  regular  coadjutors,  and  its  news  correspondents, 
^'iny  of  these  contributors  furnished  articlea  that  are  now  collected  in  this  book. 
I -:'rr  articles  generally  are  signed.  The  unsigned  articles  are  chiefly  the  work  of 
■  iiiib^-rs  of  the  editorial  staff  of  the  Journal  who  have  been  eent  into  the  field  to 
'  ijify  mining  practice. 

The  heterogeneouB  authorship  of  this  book  naturally  gives  rise  to  some  inconaist- 
nes,  Bome  differences  of  opinion  and  some  conflictB  in  advice.     It  haa  seemed  to  me 
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vi  PREFACE 

best  to  let  these  stand  just  as  in  the  original,  since  they  are* often  merely  the  reflection 
of  diflferent  conditions  prevailing  in  different  parts  of  the  countiy,  and  if  carefully 
read,  absence  of  unity  in  this  respect  will  not  be  misleading. 

The  publication  of  this  volume  was  favorably  received  and  there  was 
a  considerable  expression  of  the  opinion  that  a  similar  book  should  be 
issued  later.  The  idea  was  conceived,  therefore,  of  publishing  such  a 
volume  every  two  or  three  years.  The  present  volume  is  issued  in  con- 
formity with  that  idea.  With  respect  to  its  nature  and  scope,  scarcely 
anything  remains  to  be  added  to  what  was  said  in  the  preface  to  the  first 
volume.  The  main  plan  remains  the  same  and  the  nature  of  the  material 
incorporated  is  similar,  but  the  classification  in  chapters  and  subdivisions 
thereof  is  more  systematic.  This  book  includes  matter  that  appeared  in 
the  Engineering  and  Mining  Journal  between  July  1,  1912,  and  July  1, 
1915. 

The  preparation  of  this  book,  like  its  forerunner,  is  stated  on  the  title 
page  to  have  been  by  the  editorial  staff  of  the  Engineering  and  Mining 
Joumaly  and  in  fact  every  member  of  the  staff  worked  upon  the  original 
presentation  of  the  material  in  th^.{>8y^€^vt  the  dov^nvpi.y.  The  selection 
and  arrangement  of  the  material  6?tBis*6obk  aiid  tfifci-Vevision — which 
has  been  carefully  and  intelligently  done^^aaPtjJfejWtcrk  of  Lee  O.  Kellogg, 
until  recently  a  member  of  the  editoriffl«8tafrV5f**thfe  Engineering  and 
Mining  Journal,  Mr.  Kellogg  is  alsoUhcIkuthctifoEins^y  of  the  articles 
appearing  in  these  pages,  and  to  him'bfelOhgS'chlenythe  credit  for  the 
preparation  of  this  volume. 

W.  R.  Ingalls. 

October  1,  1915. 
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BUILDINGS 

Sectional  Portable  Camp  Buildings  (By  George  S.  Rollin).— Tlie 
i'-'ign  and  erection  of  the  buildings  tor  drilling  camps  are  frequently 
-fl  to  the  diseretion  of  the  foreman  and  in  most  cases  when  u  job  is 
"UDpleted,  the  buildings  are  a  total  loss,  not  being  of  a  type  which  can 
'"'  moved.  Id  order  to  be  able  to  use  such  buildings  over  again,  plans 
M  portable  sectional  buildings  here  illustrated  were  drawn  in  the 
.i«  of  a  largo  exploration  company.  By  the  use  of  such  stiindard  scr- 
iioris,  buildings  of  any  necessary  dimensions  and  proportions  can  be  had; 
ilrey  can  be  readily  assembled  and  torn  down;  they  become,  in  fact,  part 
if  the  r^ular  drilling  equipment,  shipped  with  the  machinery  and  re- 
'araed  therewith  to  the  central  warehouse.  The  net  result  is  a  consider- 
iMe  sa\-ing  in  time  and  material.  The  chief  buildings  to  be  provideti 
i"r  are  the  bunkhouse,  the  eating  house,  the  drilling  shed,  and  the  dia- 
wmd-aelting  shed.  The  walls,  roofs  and  floors  are  divided  into  panels 
m.ii]e  of  2  X  4-in.  framing  with  l-in.  sheathing.  The  height  and  width 
irp  thus  determined;  the  length  can  be  varied  to  suit  conditions.  Special 
(K^ions  provide  for  doors,  windows,  corners,  ends,  etc.  The  whole 
lilding  is  covered  with  a  tar  felt  when  erected. 

I  The  principal  building,  Fig,  1,  is  made  20  ft.  wide  with  an  8-ft. 
Into  this  there  enter  eight  different  sections.  In  caae  new  sec- 
8  have  to  be  made,  the  man  in  charge  of  the  establishment  of  the 
top  is  given  an  erecting  sheet  shown  at  9,  of  which  one  is  prcpmed 
t  each  of  the  four  types  of  buildings  mentioned.  This  shows  thi 
fmit  of  the  building  and  by  its  aid  the  necessary  sections  can  be  ordered 
d  all  supplies  and  materials  specified  exactly. 

I  The  instructions  which  accompany  the  erecting  sheet  are  as  follows: 

Determine  first  the  number  and  position  of  doors  and  windows  dcsirwl, 

ttrk  their  sections  on  the  erecting  sheet  by  the  proper  nunil>er,  thus 

Idiealing  where  the  sections  will   appear   in   the  assembled  building. 
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The  sheet  will  then  show  the  number  of  plain  wall  sections,  the  window 
sections,  the  door  sections  and  the  corner  end  sections  entering  into  the 
building.  In  the  same  way  determine  and  mark  on  the  sheet  the  end 
roof  sections  and  inside  roof  sections,  designating  those  to  be  provided 
with  stove-pipe  holes,  and  the  floor  and  gable  sections.  You  can  now 
turn  over  to  the  carpenter  the  construction  sheets,  1  to  8,  and  specify 
how  many  of  each  section  are  required.  The  erecting  sheet  should 
accompany  these  detail  sheets  as  an  aid  to  the  carpenter. 

To  erect  the  building:  Cut  first  the  five  sills  from  neighboring  trees 
and  flatten  them  on  one  side  at  least;  lay  them  lengthwise  of  the  building 
and  level  the  flat  sides  with  a  spirit  level.  Splice  2  X  6-in.  by  12-ft. 
pieces  for  the  floor  beams  and  lay  them  across  the  sills  as  shown,  leveling 
both  ways.  Lay  the  floor  sections,  8,  lengthwise  of  the  camp  and  nail 
them  with  a  few  short  nails,  preferably  finishing  nails,  at  each  end.  This 
completes  the  floor. 

Set  up  the  wall  sections,  1,  2,  3  and  7,  in  their  proper  positions  as 
outlined  on  the  erecting  sheet.  Bolt  them  together  in  all  cases;  if 
bolts  are  not  at  hand,  wait  for  them,  and  never  nail.  Square  up  the  walls. 
Put  sta3rs  across  between  the  walls  at  every  second  section  to  keep 
the  walls  from  spreading  when  the  roof  is  put  on.  For  this  purpose,  use 
2  X  4-in.  by  2Q-ft.  pieces,  or  2  X  6-in.  by  12-ft.  pieces  spliced.  The  stays 
may  be  fastened  to  the  wall  sections  just  below  the  top  by  spiking  with  40- 
penny  nails,  three  to  each  end.  Bind  the  tops  of  the  four  sides  with 
2  X  4-in.  pieces.  If  necessary  to  break  these  along  the  side  walls,  see 
that  the  break  comes  over  the  center  of  a  wall  panel.  See  that  the 
binding  2  X  4-in.  pieces  come  exactly  over  the  2  X  4-in.  pieces  forming 
the  tops  of  the  wall  panels.  Fasten  with  two  40-penny  nails  spiked  to 
each  panel.  The  ends  must  measure  20  ft.  over  all,  in  order  that  the 
roof  section  may  fit  easily. 

The  gable  end  sections,  4,  should  be  next  erected.  They  are  to 
be  bolted  on  with  63'^-in.  bolts;  for  this  purpose,  bolt-holes  will  have  to  be 
bored  through  the  2  X  4-in.  pieces  forming  the  wall  top,  so  as  to  cor- 
respond with  the  bolt-holes  already  in  the  gable-bottom  piece.  Next 
nail  along  the  top  of  the  side  wall  the  1  X  4-in.  strip,  shown  in  9,  under 
the  eaves  and  so  marked;  it  should  be  of  good  material  and  should 
project  about  2-in.  above  the  2  X  4-in.  pieces  so  as  to  serve  for  the  lower 
crosspieces  of  the  roof  sections  to  butt  against.  It  may  be  necessary 
to  plane  off  a  little  of  the  top  of  this  strip  so  that  the  lower  crosspieces 
of  the  roof  sections  will  rest  on  the  side  walls  and  not  be  held  up  by  the 
projecting  portions  which  form  the  eaves,  resting  on  the  1  X  4-in. 
strip. 

The  roof  is  next  to  be  put  on.  Begin  at  one  end,  raising  two  opposite 
end  sections,  5.     The  1-in.  board  used  to  face  the  outside  2  X  4-in. 
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piece  of  the  roof  section  should  be  set  flush  with  the  outside  boards 
the  gable  section  and  then  the  inside  edge  of  the  roof  section  will  be  fli 
with  the  edge  of  the  side  wall  section  on  which  the  lower  end  rests, 
this  way  the  roof  and  wall  sections  will  correspond  for  the  length  of 
building.  The  inside  roof  sections,  6,  are  next  raised  in  pairs  and 
bolted  together  on  the  sides  with  the  one  bolt,  as  shown.  Care  must 
taken  to  get  the  stove-pipe  section  in  the  right  position.  The  lo^ 
crosspieces  of  these  sections,  as  stated,  butt  against  the  1  X  4-in.  st 
along  the  top  of  the  side  walls.  Add  the  inside  sections  until  the  end 
the  building  is  reached,  when  a  pair  of  end  sections  must  be  put  on.  1 
completed  roof  may  have  four  cracks  between  the  2  X  4-in.  pieces  of 
end  sections  and  the  top  2  X  4-in.  pieces  of  the  gable  sections.  Th 
may  be  covered  with  a  board  5  to  8  in.  wide,  fitted  as  shown.  The  wh 
building  is  then  to  be  covered  with  tar  felt  held  on  with  lath.  With 
dimensions  shown,  the  floor  sections  will  not  fit  for  a  building  over  f< 
sections  long.  For  a  longer  building  it  is  advisable  to  cut  oif  enoi 
on  one  row  of  floor  sections  to  prevent  their  projecting  beyond  the  wa 
as  a  projection  tends  to  allow  moisture  to  run  in  on  the  floor.  1 
cut  sections  can  be  put  next  the  door,  which  is  ordinarily  in  the  i 
of  the  building.  They  receive  there  the  most  wear  and  being  chc 
can  be  discarded  as  worn  out  when  the  building  is  moved. 

On  each  erecting  sheet  is  given  a  list  of  supplies  and  equipment 
shown  in  the  table,  with  blank  spaces  where  the  number  or  quant 
can  be  filled  in.     When  the  size  of  building  has  been  decided  upon, 
bill  of  materials  is  made  out  exactly  and  the  possibility  of  a  shortage 
material  is  thus  minimized. 

Table  op  Specifications 

Windows— 12  X  24-in.  (2  lights) No. 

Stove-pipe  saddles  (22  X  24-in.  rise  4  in  8) No. 

Bolts,  J^  X  43^-in No. 

}4  X  5>^-in.  (usually  8) No. 

}4  X  6J^-in.  (usually  8) No. 

Hinges No.  pr. 

Door  latches No. 

Nails,  40-penny Lb. 

10-penny Lb. 

shingle Lb. 

Tar  felt Rolls. 

Lath Bundles. 

Boards — 1  X  4  in Lin.  ft. 

Boards,  extra 

2  X  6-in.  by  10-ft No. 

2  X  4-in Lin.  ft. 

Inexpensive  Miners'  Dwellings  (By  P.  E.  Barbour). — One  boai 
ing  house,  two  four-room^  houses  and  three  two-room  houses,  in  accoi 
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uee  with  the  illustratioDs  of  Fig.  2,  were  built  complete  at  the  Mont- 
pimery  nUDe,  Candor,  N.  C,  for  $1223.  The  buildings  were  of  plain 
boards,  battened  up  and  down,  and  the  rooms  inside  were  finished 
overhead  only.     The  sills  were  6  X  6  in.  and  the  comer  posts  4  X  4  in. 


SoutVi  Devotion 
Baudinc  houae — Bill*,  eXflin.;  eoroeriKHta.  i  X  4iD.:Btuddiii|. 
2  X«in.:iirto.2  X  4in.:flowJauU,2  X  Sin.:Bh<«thiDs.l-iD.ba>rda. 
*ertic»l.  with  34n.  b«tten».  RoafingaS-E^e  V-crirnii.  Cnlcdinuda 
DTcrhead  onlr,  wall*  left  roucb.  Sub  made  to  ilide,  no  aiiahta  or 
corda  uecd. 


All  roofs  were  covered  with  28-gage,  V-crimped  roofing  and  painted. 
lumber  cost  J12  to  (13  per  M  and  labor,  from  $1.25  to  $3  per  day. 
^e  two-room  houses  were  for  negro  laborers;  the  other  dwellings  were 
for  whites.  Rent  at  the  rate  of  50  cts.  per  room  per  month  was  charged 
far  all  company  dwellings,  being  $1  for  the  negroes  and  $2  for  the 
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1  small  boiler    used  as  &  preheater,  a  method  that  proved  most   un- 
atiifactory. 

A  trench  was  dug  from  the  shaft  to  the  boiler  house,  a  distance  of 
140  ft.,  open  to  the  atmosphere  at  the  shaft  end  through  a  Y.  The 
ditch  was  lined  w^ith  concrete  and  covered  with  3-in.  planking,  2S-gage 
romigated  iron  and  1  ft.  of  dirt.  The  exhaust  steam  from  the  hoist 
i^hai^es  into  the  conduit  at  the  engine  house  against  atmospheric 
pTffisure  and  passes  through  it  into  the  air  at  the  other  end.  The  water 
from  the  mine  in  a  3-in.  pipe  passes  from  a  sump  at  the  shaft  through 


K  J  jep.^fo-nT~e  nfoyrateriank\    ^rppfo  feed  pump  /    \- 
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6  DiUtarge  p  pi  from  m  ne  Info  sump         \  tank  io  pump  I 
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the  conduit  to  a  300-gal,  per  minute  Prescott  feed-water  pump  in  the 
l«ilor  house.  It  is  picked  up  by  this  pump  and  forced  through  a  4-in. 
pipe  to  the  shaft  and  back  into  the  boiler.  The  temperature  of  the 
»ater  entering  the  boiler  is  about  180°  F,  in  contrast  with  110°  when 
'he  old  method  was  used.  In  case  of  accident  to  the  underground 
pumps,  water  can  be  drawn  from  the  storage  tank  through  the  con- 
nections shown.  The  conduit  also  carries  a  2-in,  and  a  3-in.  steam 
pipe  to  the  mine  pumps.  The  company  using  this  method  figures  that 
it  has  saved  about  10  per  cent,  of  its  coal  consumption  without  adding 
any  upkeep  cost. 
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Timber  FoundationB  for  Engines  (By  A.  Livingstone  Oke). — Some-' 
times,  for  reasons  of  economy  or  for  temporary  purposes,  tt  is  necessary - 
to  use  timber  for  the  foundations  of  small  engines,  such  as  hoists, 
pumps,  etc.,  and  Fig.  5  shows  one  method  which  gives  a  rigid  setting. 
In  the  example  shown,  several  feet  of  soft  soil  overlies  a  rock  bottom; 
in  such  cases  it  is  desirable  to  make  the  foundation  of  such  depth  that 
it  will  rest  directly  on  rock,  as  shown.  An  alternative  is  to  plaoe.- 
long,  heavy  bearers  transverse  to  the  upper  framing  and  bolt  to  these, 
but  the  former  method  is  always  to  be  preferred.  It  is  particularly 
necessary  to  place  the  bolts  inclined  as  shown,  for  the  reason  that  end 
movement  of  the  foundation  tends  to  tighten  an  inclined  bolt,  while 
the  converse  is  true  with  a  vertical  one.  The  bolts  may  be  made 
jagged  at  their  bottoms  and  run  in  with  neat  cement,  sand  and  cement, 
or  sulphur. 


Foundations  for  Prospecting  Machinery  (By  Horace  F.  Lunt). — 
Timber  foundations  are  perfectly  satisfactory  if  properly  designed,  and 
if  they  are  not  intended  for  use  for  a  longer  time  than  the  life  of  the 
timbers;  this  period  will,  of  course,  vary  with  the  kind  of  timber  and  the 
conditions  under  which  it  is  used.  The  illustration.  Fig,  6,  shows  a 
timber  foundation  designed  for  a  6  X  S-in.  steam  hoiBt.  Its  essential 
feature  is  the  platform  between  the  sills,  on  which  sufficient  rock  and 
earth  is  piled  to  hold  the  hoist  steady.  A  foundation  of  similar  design 
but  of  heavier  (12  X  12-in.)  timbers  for  a  30-hp.  electric  hoist  has  been 
used  with  perfectly  satisfactory  results.  This  design  has  also  been  em- 
ployed, using  round  timbers  and  round  poles  in  place  of  the  plank  plat- 
form, the  upper  set  of  timbers  being  hewed  flat  to  receive  the  bedplate  of 
the  hoist.  Round  timbers  make  it  a  little  more  difficult  to  level  the 
foundation,  but  are  otherwise  just  as  good. 

In  building  such  a  foundation  the  following  notes  will  be  found  useful: 
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lb  holes  for  the  anchor  bolts  should  be  borefl  ?i  in.  larger  than  (he 
!,  in  order  to  allow  for  the  variations  of  the  liedplatp  castings.  The 
i  should  be  bored  after  the  timbers  are  fiamed  and  placed  in  position ; 
'  e  there  is  likely  to  be  difficulty  in  getting  the  bolts  through  them. 
t  lower  ends  of  the  anchor  bolts  should  rest  on  something  solid,  a 
gd-fiized  flat  rock  or  a  suhslantial  piece  of  timber,  so  that  they  cannot 
1  down  out  of  reach  by  any  accidental  hlow  before  the  hoist  is 
I  position.  The  upper  ends  of  these  bolts  should  project  far  enough 
1  the  holes  in  the  bedplate  to  permit  of  their  being  grasped  with 
B  wrench  in  case  they  turn  when  the  nuts  are  being  tightened.  If 
I,  the  excavation  for  the  foundation  should  be  large  enough  for  a 
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lUi  to  get  down  into  it  and  tamp  under  the  mud  sills  after  it  is  all  put 
wgHher.  Even  if  the  sills  are  leveled  carefully  at  the  start,  the  top  may 
.found  out  of  level,  due  to  inequalities  in  the  timbers.  If  round 
are  used,  it  is  practically  impossible  to  level  the  foundation  until 
_  romplet^ly  assembled.  Setting  the  foundation  with  its  greatest 
%in;Gion  parallel  to  the  line  from  the  hoist  to  the  shaft  gives  the  maxi- 
'! 'ffl  atabilitj--     I  have,  however,  placed  the  sills  at  right  angles  to  this 

f,  where  circumstances  prevented  their  being  laid  the  other  way, 
■i.lang  thorn  somewhat  longer  in  proportion  to  the  rest  of  the  foundation, 

'  M  l»  invreaae  the  area  of  the  platform  and,  therefore,  the  weight 
'  'I'liiig  the  foundation  in  place.  Tliis  design  can  easily  be  adapted  to 
'["^  eonipres3ors  or  other  machines.     Where  a   IjcUed   compressor  la 
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.      :  :iii  old  3^4-in.  rock  drill. 
■   •  :■•  "-  of  which  t ho  hammer  is  Qtxl^^ 
••••'. r-.iji'mciit    is   patterned    after  ^ 

--^i .  .  sharpeners  and  works  much   ^'^ 
.'    'ivrottle  valve  to  govern  the  of>    '^  ^ 
•  -r'lo  valve  the  lenjrth  of  strokps=5   ^^  ^ 
!  ■•  "lo  is  closed  the  hammer  and  p^^  ^^ 
.'•'  way.     With  the  imi)roved  arra'^^_. 
^»wer  and  lenp:rh  of  the  stroke  are  ^     ^ 
•vuiih  the  front  end  of  the  valve  cb*   V 
The  rod  has  a  small  shoulder  on     ^     3 
:    o:  the  chest.     The  rod  on  the  outi?* 
■  ^.'•••is:  attached  to  one  end,  holding  ^^^  ^>. 
'  \-i;  air  to  ent(*r  in  front  of  the  cylin^ 
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','  way.     As  (he  handU*  of  the  lever  is 

,   .    ..    illowed  to  enter  the  back  end  of  the 

..•     M-   the  strokes  are  light  and  short,  the 

...   ..  .X    alter   the   revi^se   port   is   passed. 

..     •..    V  ihednll  >r,.ts  its  full  supph   of  air 

...       <  xev  II  a  lonjr,.,.  stroke.     As  the  re- 

■    '■■■*."  '»'^*"»  »-*><-k  a  nihher  hufTer  is 

.w  v>t   thr  piston  was  orifrinallv  1}^ 

.   -xsi  lite  nrrk  was  increased  to  2  in. 

■•■•  ^^'-.'^  ^evc^led  fit  in  the  hammer. 
...  ..^..   .»  iMoee  of  pap^.,.  ^,,  |,^,  j^i^.j.^^^}  ^^j 

.  ^.        •.•  Y'U'»»^^'-'^  t^mchinjr  the  anvil. 

v.,.Vv-.-'^  ^^'^^V^      ^  '*'"*"*'-^"  ^*^**^'  device  in  use  in  the 
.      ,.  ..   '  V-  A    Ky.   i\,.   .i(   l^akeville,  X.  Y., 


» »« 


»     V 


SURFACE  PLAS'T  A\D  (^gRATiOXS 


13 


lit'  (([^1 


'o   'jl 


issiioini  herewith,  Fig.  10.     It  serves  as  a  stand  for  resting  the  free 

efid  of  long  drill  steel  in  process  of  being  sharpened  or  for  other  long  work 

00  tie  anvil.    The  supporting  base  is  a  discarded  handwheel  such  as 

is  used  for  rack-and-pinion  chute  gates  or  for  car  brakes.     Into  the 

square  center  hole  is  fast>ened  a  short  piece  of  Ifi-in.  pipe.     In  this  is 

teleseoped  a  piece  of  ^i-in.  round  iron;  this  is  riveted  through  a  hori- 

JODtal  piece  of  iron  bar  with  its  ends  turned  up,  on  which  the  work  can 

rest.   The  height  of  this  T-shaped  standard  can  be  adjusted  in  the  pipe 

^d  by  means  of  a  nail  thrust  through  a  hole  in  the  pipe  and  one  of 

«reral  holes  in  the  rod,  the  latter  spaced  about  3  in. 


. 
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FIG.     10. HO.MEM.\DE  SHARPENTNG  REST  FOR  LONG  STEEL. 

Some  Smithy  Appliances  (By  A.  Livingstone  Oke). — The  accom- 
pan}ing  drawings,  Figs.  11,  12,  and  13,  illustrate  a  few  appliances 
in  the  smith's  shop  at  a  mine  in  British  Columbia.  A  circular  forge 
made  of  light  sheet  iron  is  shown  in  Fig.  11 ;  it  may  be  4  or  5  ft.  in  diam- 
eter. Air  is  supplied  by  a  large  pipe  a  few  inches  lower  than  the  top 
of  the  sheet  iron ;  there  are  three  vents  shown  but  only  one  is  usually 
required,  except  for  big  heats.  A  sliding  rest  is  shown  at  the  back, 
consisting  of  a  single  piece  of  iron,  bent  to  a  U-shape,  the  two  longer 
limbs  passing  into  the  side  of  the  hearth  and  underneath  the  air  pipe. 
At  the  side  is  shown  a  swinging  arm  which  is  also  curved  horizontally 
to  lie  close  around  the  outside  of  the  hearth  when  not  in  use.     It  is 
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worth  noting  that  whenever  possible  the  air  pipe  at  the  side  should  be 
bent  over  and  taken  underneath  the  floor  level,  as  this  leaves  the  forge 
clear  all  around  for  working. 

A  small  furnace  for  heating  drill  st'eel,  which  is  inserted  from  both 


sides  in  the  openings  near  the  top,  is  shown  in  Fig.  12.     The  body  of  dw  A 
furnace  consists  of  sheet  iron  riveted  to  two  rectangular  frames,  at  top   ) 
and  bottom.     Inside  this  body  a  firebrick  lining  is  laid  and  carefully  -^ 
fitted.     The  bottom  of  the  furnace  proper  has  a  revolving  grate,  worked 
by  a  handle  at  the  side.    Below  the  grate  is  the  air-box,  which  alaa  -t 
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receives  the  ashes  and  from  which  they  are  discharged  through  the 
hinged  door,  held  up  by  the  links  as  shown.  There  is  a  slightly  conical 
cupola-top,  through  which  the  coke  may  be  added. 

A  simple  footing  or  backing  block  for  holding  drill  steel  up  to  the 
anvil  when  swaging  is  shown  in  Fig.  13.  It  consists  of  a  piece  of  20- 
or  30-lb.  rail,  bent  as  shown  and  laid  on  two  or  more  sleepers,  with 
suitable  notches  cut  in  it  to  receive  the  ends  of  the  drill  steel.  The  top 
of  the  rail  should  be  spiked  to' the  timber  under  the  anvil,  as  well,  to 
assist  in  holding  it  solidly  up  to  the  work. 

Emergency  Backing-block. — In  Fig.  14  is  shown  a  backing-block 
made  of  a  rail  in  somewhat  the  same  manner  as  that  just  described  but 
with  the  position  of  the  rail  reversed.  Except  for  being  somewhat  light, 
it  answered  the  purpose  as  well  as  a  standard  cast  block.  A  piece  of 
60-lb.  rail,  31^  ft.  long,  was  bent  as  shown,  and  holes  were  cut  in  the 
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FIG.    14. — HOMEMADE  BACKING-BLOCK. 


top  of  the  rail  for  the  accommodation  of  different  lengths  of  drill  steel. 
The  upper  end  of  the  rail  was  rested  on  the  anvil  block  and  pushed 
finnly  against  the  base  of  the  anvil.  To  hold  the  lower  end,  a  piece 
of  8  X  8-in.  timber  was  sunk  level  with  the  ground,  and  to  this  was 
finnly  spiked  a>  10-  or  12-in.  piece  of  3^  X  23^-in.  iron;  one  end  was 
bent  up  as  shown,  and  had  a  slot  cut  in  it  just  to  fit  the  web  of  the 
rail 

Coke  Furnace  for  Heating  Drills  (By  Claude  T.  Rice).— The  coke 
funiaces  used  at  the  Champion  mine,  at  Paincsdale,  Mich.,  for  heating 
drills  for  sharp>ening  and  tempering  have  made  the  low  record  for  coke 
consumption  of  less  than  half  a  pound  of  coke  per  drill  sharpened  and 
tempered.  The  reason  for  this  low  consumption  is  that  the  coke,  as 
^  as  the  air,  is  preheated,  while  the  drills  are  heated  for  tempering  on 
the  same  fire  as  those  being  heated  for  the  machine  sharpener. 
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The  furnace,  as  ahown  in  Fig.  15,  is  made  with  a  double  firebox, 
each  half  being  about  24  X  9  in.  inside  the  brick,  and  these  fireboxes  are 
separated  from  one  another  by  a  partition  made  of  firebrick  piled  length- 
wise across  the  wall.  The  firebox  is  10  in.  deep  and  fitted  with  a  shaking 
grate  designed  somewhat  on  the  principle  of  the  grates  in  the  firebox  of  a  . 
locomotive.  From  time  to  time  the  grates  are  shaken  and  the  clinkers 
broken  up  so  that  there  is  practically  no  burning  out  of  the  grate  bars. 


The  wear  on  the  bricks  of  the  furnace  is  such  that  the  furnace  has  to  be 
rclined  only  once  in  two  weeks,  12  firebricks  being  required  for  the  pur», 
pose.  This  is  practically  the  only  maintenance  charge  there  is.  At  ■' 
each  end  a  hopper  projects  from  the  body  of  the  furnace.  These  hold:! 
the  coke  and  are  kept  filled  so  that  the  coke  is  thoroughly  heated  befoitf^ 
going  down  on  the  fire.  This  coke  feeds  down  into  the  firebox  &s  the  firtj- 
needs  it,  but,  from  time  to  time,  the  fire  has  to  be  poked,  and  the  cokal- 
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■'  «i  out.  This  is  done  through  Ifip  coke  hopper,  a  hoo<I  bcinu  use<l  lo 
iiutol  the  shop  through  the  main  chimney  of  the  furnace  any  gases 
may  come  up  the  hopper.  This  hood  is  carried  by  a  sleeve  that 
>  over  the  EaaiQ  chimney  pipe  so  that  it  can  be  made  to  serve  the  other 
7 ppr  by  svfinging  it  around,  holes  being  cut  in  the  main  pipe  to  permit 
-.  Generally,  only  one  end  of  the  furnace  is  used  at  a  time,  and  the 
.ling  of  the  drills  for  sharpening  is  done  on  one  aide,  while  on  the 
i  If  aide  of  the  fire  the  drills  are  being  heated  for  tempering.  The 
ii  of  the  air  through  the  furnace  is  shown.  It  comes  in  at  the  Ixittom 
1  i  is  taken  up  through  the  furnace  to  a  coil  of  pipe  on  top  of  tlie  furnace 
lb:  thus  the  hot  gases  have  to  play  around  the  coil  before  going  out  the 
luiney;  the  air  then  comes  down  to  the  bottom  of  the  furnace  again. 
:.  'lis  way  any  water  in  the  air  is  converted  into  steam  and  the  air  is 
r  lipaied.  This  causes  less  formation  of  clinkers  than  would  lie  Ihe 
.e  if  wet  air  were  blown  under  the  grate. 

JopUn  Steel-sharpemng  Kinks  (By  Ciaude  T.  Rice). — ^In  the  lead 
ami  line  districts  of  southwestern  Missouri,  "bull"  bits,  or,  as  they  are 


lore  generaJly  rolled,  chisel  bits,  are  employe*!  even  on  machine  steel. 
!■  a  maintained  that  these  cause  less  trouble  in  "blocking  the  hole," 
'  !ie  local  term  for  fitchering.  Furthermore,  it  is  possible  for  one  man  to 
harpwi  Ihe  chisel  bits,  while  two  are  usually  necessary  for  cross  bits. 
^  bis  is  a  point  of  great  importance  in  a  small  property.  It  is  customary 
•J  iiave  one  man  alone  do  the  sharpening  for  an  entire  mine  up  to  125 
mils  per  day. 

To  handle  the  larger  and  heavier  pieces  of  machine  steel,  however, 
■i>«i&l  devices  are  necessary.  Some  of  these  are  illustrated  in  Figs, 
I'i.  17,  18  and  19.  -To  back  up  the  piece  of  steel  being  sharpened  an  old 
-nchine  drill  piston  is  used.  This  is  carried  in  a  horizontal  position  by  a 
■  i^pension  hook  such  as  is  common  for  long  work  on  the  anvil.  The 
-Uak  end  of  the  drill  being  sharpened  is  in-serted  in  the  old  pi.iton 
'"'iiwlc.  The  piston  has  one  nut  of  the  chuck  bolt  removed  and  the  other 
iiul  fitted  with  a  device  for  setting  it  up  quickly,  Fig.  16. 

To  bold  Ihe  bits  on  the  "stoving"  block  an  old  machine  drill  chuck^ 
-'  frM)uenlty  set  in  the  block  under  the  anvil  so  that  the  drill  a 
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Timber  FoundatioDS  for  Engines  {By  A.  Livingstone  Oke). — Some- 
times, for  reasons  of  economy  or  for  temporary  purposes,  it  is  neceseaf 
to  use  timber  for  the  foundations  of  small  engines,  such  as  hoists, 
pumps,  etc.,  and  Fig.  5  shows  one  method  which  gives  a  rigid  settii^ 
In  the  example  shown,  several  feet  of  soft  soil  overlies  a  rock  bottom; 
in  such  cases  it  is  desirable  to  make  the  foundation  of  such  depth  that 
it  will  rest  directly  on  rock,  as  shown.  An  alternative  is  to  place 
long,  heavy  bearers  transverse  to  the  upper  framing  and  bolt  to  these, 
but  the  former  method  is  always  to  be  preferred.  It  is  particularly 
necessary  to  place  the  bolts  inclined  as  shown,  for  the  reason  that  end 
movement  of  the  foundation  tends  to  tighten  an  inclined  bolt,  while 
the  converse  is  true  with  a  vertical  one.  The  bolts  may  be  made 
jagged  at  their  bottoms  and  run  in  with  neat  cement,  sand  and  cement, 
or  sulphur. 


Foundations  for  Prospecting  Machinery  (By  Horace  F.  Lunt). — 
Timber  foundations  are  perfectly  satisfactory  if  properly  designed,  and 
if  they  are  not  intended  for  use  for  a  longer  time  than  the  life  of  the 
timbers;  this  period  will,  of  course,  vary  with  the  kind  of  timber  and  the 
conditions  under  which  it  is  used.  The  illustration.  Fig.  6,  shows  a 
timber  foundation  designed  for  a  6  X  8-in.  steam  hoist.  Its  essential 
feature  is  the  platform  between  the  sills,  on  which  sufficient  rock  and 
earth  is  piled  to  hold  the  hoist  steady.  A  foundation  of  similar  deogn 
but  of  heavier  (12  X  12-in.)  timbers  for  a  30-hp.  electric  hoist  has  been 
used  with  perfectly  satisfactory  results.  This  design  has  also  been  em* 
ployed,  using  round  timbers  and  round  poles  in  place  of  the  plank  plat- 
form, the  upper  set  of  timbers  being  hewed  flat  to  receive  the  bedplate  of 
the  hoist.  Round  timbers  make  It  a  little  more  difficult  to  level  the 
foundation,  but  arc  otherwise  just  as  good. 

In  building  such  a  foundation  the  following  notes  will  be  found  useful: 
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for  the  anchor  bolts  should  be  btiritl  %  in.  larger  than  thp 
lit,  in  order  to  allow  for  the  variations  of  the  bedplate  castings.  The 
should  lie  bon-d  lifter  the  timlx-rs  are  framed  and  placet!  in  position ; 
there  is  likely  to  be  difficulty  in  Kitting  the  bolts  through  iheni. 
lower  eiids  of  the  anchor  bolts  should  rest  on  something  solid,  a 
'"i-siied  flat  rook  or  a  substantial  piece  of  timber,  so  that  they  cannot 
•iriven  don-n  out  of  reach  by  auy  accidental  blow  before  tlie  hoist  is 
[Kwition.  The  upper  ends  of  these  bolts  should  project  far  enough 
uugh  the  holes  in  the  bedplate  to  permit  of  their  being  grasped  with 
lipe  wrench  in  case  they  turn  when  the  nuts  are  being  tightened.  If 
i«sible,  the  excavation  for  the  foundation  should  be  large  enough  for  a 
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liM  to  get  down  into  it  and  tamp  under  the  mud  sills  after  it  is  all  put 
tJ^her.  Even  if  the  sills  are  leveled  carefully  at  the  start,  the  top  may 
he  found  out  of  level,  due  to  inequalities  in  the  timbers.  If  round 
limUrre  are  used,  it  is  practically  impossible  to  level  the  foundation  until 
it  i*  completely  assembled.  Setting  the  foundation  with  its  greatest 
•iimeasion  parallel  to  the  line  from  the  hoist  to  the  shaft  gives  the  raaxi- 
nmin  stability.  I  have,  however,  placetl  the  ailla  at  right  angles  to  this 
line,  where  circumstances  prevented  their  being  laid  the  other  way, 
Oiking  them  somewhat  longer  in  proportion  to  the  trnt  of  the  foundation, 
80  as  to  increase  the  area  of  the  platform  and,  therefore,  the  weight 
holding  the  foundation  in  place.  This  design  can  easily  be  adapted  to 
•Wall  Eompressors  or  other  machines.     Where  a  belted   compressor  is 
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used,  a  satisfactory  construction  is  to  use  the  same  sills  as  a  base  for 
both  compressor  and  motor  foundations. 

Automatic  Belt  Tightener  (By  J.  R.  McFarland). — ^An  unusual 
automatic  belt  tightener  providing  a  new  use  for  worn-out  stoping  drills 
was  devised  by  C.  C.  Griggs,  superintendent  of  the  Uncle  Sam  Mining 
Co.,  at  Eureka,  Utah.  In  changing  a  straight-line  steam-driven  air 
compressor  to  motor-power  belt  drive,  the  pulley  of  the  compressor  was 
placed  on  the  shaft  between  the  two  narrow-rimmed  fly  wheels.  On 
account  of  the  proximity  of  the  cylinder,  the  pulley  had  to  be  smaller 
than  good  practice  would  allow.  The  necessity  of  having  the  belt  tight 
on  high  pressures  was  apparent.  A  wooden  frame  was  erected  about 
midway  of  the  belt.  On  each  of  the  perpendicular  posts  a  feed  cylinder 
from  a  worn-out  stoper  was  placed.     To  the  bottom  of  the  feed  pistons  a 
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Pia.    7. ANCHOR   POSTS,   BOLTS    AND    YOKE. 

shaft  bearing  an  idler  was  attached  with  the  idler  bearing  directly  on  the 
belt.  The  tops  of  the  feed  pistons  were  connected  with  the  air  line  to  the 
receiver.  As  the  air  pressure  rises  in  the  receiver  and  the  strain  becomes 
greater  on  the  belt  with  an  increased  tendency  for  belt  slippage,  the  air 
pressure  working  on  the  stoper  feed  pistons  holds  the  idler  tightly  against 
the  belt  and  as  the  air  pressure  in  the  receiver  drops  the  tension  on  the 
belt  is  automatically  released. 

Hillside  Pipe-line  Anchor  (By  W.  R.  Hodge). — To  take  up  some 
of  the  weight  of  a  pipe  line  laid  on  the  surface  of  the  ground  and  pitching 
steeply,  the  arrangement  shown  here.  Fig.  7,  is  used.  Two  6  X  6-in. 
posts,  sunk  well  in  the  ground,  hold  each  a  ^^-in.  rod.  These  rods  have 
at  the  end  an  eye  through  which  they  are  bolted  to  a  yoke.  This  yoke 
encircles  the  pipe  to  be  supported.    The  yoke  is  made  in  two  parts  and 
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is  dnvD  up  snugly  about  the  pipe  by  means  of  two  ^^-in.  bolts  set 
close  lo  the  pipe. 

Cheap  Expan^on  Joint  (By  Fred  D.  Smith). — For  installing  a  3-in. 
(toun  line  800  ft.  long,  to  furnish  a  temporary  supply  of  steam  from  a 
ditUat  boiler  to  the  hoisting  works  at  the  Snow  Creek  mine,  the  usual 
elusive  expansion  joints  were  dispensed  with  and  in  their  stead 
"sbeus"  were  used,  made  of  the  same  size  pipe  as  the  main  line,  and 
w  nlln]  because  as  the  line  expands,  the  mains  slide  past  each  other 
ud  the  upright  nipples  A  become  crossed,  thus  appearing  as  shears. 

The  accompanying  drawing,  Fig.  8,  shows  the  arrangement  of  the 
derJee,  which  requires  five  nipples  and  six  ells.  The  nipples  B  and  C 
mty  be  of  any  length,  however  short,  while  the  nipples  A  should  be  of 
ileoEtb  proportionate  to  the  length  of  the  steam  line.  Xn  this  800-ft. 
pipe  line  the  nipples  A   were  made  about  30  in.  long.     No  strain  or 


tenaion  can  come  on  the  ells  since  the  nipples  can  all  turn  in  the  elbows. 
It  is  suggested  that  the  pipes  at  these  joints  should  be  put  together 
with  graphite  to  insure  easy  movements  of  the  nipples  in  the  elbows. 
Smce  there  are  no  less  than  six  threads  on  which  these  turns  can  be 
Mcomplished,  there  is  little  or  no  danger  of  a  sufficient  turn  in  any  one 
etbow  to  open  the  joint  and  cause  leakage.  As  but  one  of  these  arrange- 
ments was  used  in  the  800-ft.  line,  the  movement  in  the  shears  amounted 
to  about  3  ft-  While  this  device  in  a  steam  line  in  a  shaft  has  ncit  been 
used  so  far  as  known,  yet  it  should  be  available  if  one  were  set  about 
every  100  ft.,  thus  requiring  probably  only  about  a  12-in.  length  in  the 
nipple  X. 

SHOP  APPLIANCES 

Variable-stroke  Air  Hammer  (By  J.  R.  McFarland).— At  the  Giroux 
Consohdated    Mines  Co.,  at  Kimberly,  Nev,,  an  air  hammer  for  the 
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hliuikHitiith  forge  was  constructed  out  of  an  old  3J-^-In.  rock  drill.  This 
in  iwual  practice  but  the  delicate  control  of  which  the  hammer  is  capable 
war  runts  its  <iescription.  The  arrangement  is  patterned  after  the 
dfiHign  commonly  used  on  drill-stecl  sharpeners  and  works  much  more 
satisfactorily  than  the  customary  throttle  valve  to  govern  the  opera- 
tion of  the  hammer.  With  a  throttle  valve  the  length  of  strokes  can- 
not 1>«  varied  and  when  the  throttle  is  closed  the  hammer  and  piston 
(Imp  to  the  bottom  and  are  in  the  way.  With  the  improved  arrange- 
niont,  Hhown  in  Fig,  9,  both  the  power  and  length  of  the  stroke  are  gov- 
nrncd  by  a  small  rod  extending  through  the  front  end  of  the  valve  chest, 
hiniloriiig  or  releasing  the  valve.  The  rod  has  a  small  shoulder  on  the 
in«id»!  to  prevent  its  coming  out  of  the  chest.  The  rod  on  the  outside 
ond  fits  against  a  lover  with  a  spring  attached  to  one  end,  holding  back 
tint  valve  when  at  rest  and  allowing  air  to  enter  in  front  of  the  cylinder 


tiiul  hiild  Mill  pirtloii  lip  <nit  iif  the  way.  As  the  handle  of  the  lever  is 
|ililliii|  \mv\t  HJiiwiy,  lli«  air  in  fust  allowed  to  enter  the  back  end  of  the 
k>.vliiidiir  ill  Hiiiiill  (|iiaiititii-s  so  thiit  ilir  ntrokes  are  light  and  short,  the 
|iisiiiii   ImiiiH  ri'ViTMt'il   iiiiini-diuti'ly  afti-r  the  reverse  port  is  passed. 

Va  tho  IrVi'l'  is  luilli'd  fnrlli«r  bat-k  llu'  ilrill  gctn  its  full  supply  of  air 
i^ud  lltn  uiniiu'liliiin  of  Mill  jiisloii  glvos  il,  a  longer  stroke.  As  the  re- 
Ukuud  fi'dtu  M\  iron  niivil  in  gri'iiter  (ban  from  rock  a  rubber  buffer  is 
t>l'Kvvt  lit  y\w  \hh\  b«Hil.  Thii  nc>ck  of  the  jiiHton  was  originally  l^i 
lu   Uuk  :Vt  4  H  \\\.  M|iiiU'o  liiitniiiKr  ih  uhciI  I  be  neek  was  increased  to  2  in, 

Hw  v<i)J  \a  lt»i  |ki3liili  iiei'k  nr  hIkiii  has  il  lievxleil  lit  in  the  hammer. 

Dt.'  vv'^'ii'v^  t->  i\k  tlellt»tli>  111  to  allow  a  j)ii>re  of  pa])er  lo  bo  picked  off 

•W  tiV'i  t\\  ^Uv^  ti^kktiiH'l  Wlllumi  till'  hiiitinier'H  tcnirhiiig  the  anvil. 
!SWlM  *H  ^  lW«rt'«ttHh  Hhop.     A  handy  little  device  in  use  in  the 

w-i¥^ta.fcA  -Jk-^k  vA  vW'  f*lvvUiiK  Irim  A  lly.  Co.  nt  I^akoville,  N.  Y., 
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is  shown  herewith.  Fig.  10.  It  serves  as  a  stand  for  resting  the  free 
end  of  long  drill  steel  in  process  of  being  sharpened  or  for  other  long  work 
on  the  anvil.  Tlie  supporting  base  is  a  discarded  handwheel  such  as 
is  used  for  rack-and-pinion  chute  gates  or  for  car  brakes.  Into  the 
square  center  hole  is  fastened  a  short  piece  of  l^^-in.  pipe.  In  this  is 
telescoped  a  piece  of  ^^-in.  round  iron;  this  is  riveted  through  a  hori- 
lontal  piece  of  iron  bar  with  its  ends  turned  up,  on  which  the  work  can 
rest.  The  height  of  this  T-shaped  standard  can  be  adjusted  in  the  pipe 
stand  by  means  of  a  nail  thrust  through  a  hole  in  the  pipe  and  one  of 
several  holes  in  the  rod,  the  latter  spaced  about  3  in. 


FIO. 


10. 


-HOMEMADE  SHARPENING  REST  FOR  LONO  STEEL. 


Some  Smithy  Appliances  (By  A.  Livingstone  Oke). — The  accom- 
panying  drawings,   Figs.   11,  12,  and   13,  illustrate  a  few  appliances 
in  the  smith's  shop  at  a  mine  in  British  Columbia.     A  circular  forge 
made  of  light  sheet  iron  is  shown  in  Fig.  11 ;  it  may  be  4  or  5  ft.  in  diam- 
eter.   Air  is  supplied  by  a  large  pipe  a  few  inches  lower  than  the  top 
of  the  sheet  iron;  there  are  three  vents  shown  but  only  one  is  usually 
required,  except  for  big  heats.     A  sliding  rest  is  shown  at  the  hack, 
consisting  of  a  single  piece  of  iron,  bent  to  a  U-shape,  the  two  longer 
limbs  passing  into  the  side  of  the  hearth  and  underneath  the  air  pipe. 
At  the  side  is  shown  a  swinging  arm  which  is  also  curved  horizontally 
to  lie  close  around  the  outside  of  the  hearth  when  not  in  use.     It  is 
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worth  noting  that  whenever  possible  the  air  pipe  at  the  side  ahould  be 
bent  over  and  taken  underneath  the  floor  level,  as  this  leaves  the  forge 
clear  all  around  for  working. 

A  small  furnace  for  heating  drill  steel,  which  is  inserted  from  both 


sides  in  the  openings  near  the  top,  is  shown  in  Fig.  12.  The  body  of  tbe 
furnace  consists  of  sheet  iron  riveted  to  two  rectangular  frames,  at  top 
and  bottom.  Inside  this  body  a  firebrick  lining  is  laid  and  carefully  ■ 
fitted.  The  bottom  of  the  furnace  proper  has  a  revolving  grate,  worked 
by  a  handle  at  the  side.     Below  the  grate  is  the  air-box,  which  aln 
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The  runiace,  as  shown  in  Fig.  15,  is  made  with  a  double  firebox, 
each  half  being  about  24  X  9  in.  inside  the  brick,  and  these  fireboxes  are 
separatetl  from  <Hie  another  by  a  partition  made  of  firebrick  piled  length- 
wise across  the  wall.  The  firebox  is  10  in.  deep  and  fitted  with  a  shaking  . 
icrate  designed  somewhat  on  the  principle  of  the  grates  in  the  firebox  <rf  a  . 
locomotire.  From  time  to  time  the  grates  are  shaken  and  the  clinkers 
broken  up  so  that  there  is  practically  no  burning  out  of  the  grate  bars. 


Iti<      l,\        liMIIOv-aEATINQ  FURNACE  USED 

wtutk  fkit  itii'  I'i'icks  of  the  furnace  is  such  that  the  furnace  has  to  ba 
>.it  \>u1n  \'\\w  ill  two  weeks,  12  firebricks  being  required  for  the  pm^ 
lliiJ  i3  iHHOtiftiUy  the  only  maintenance  charge  there  is.  At 
i.ii.l  4  lki>iiiH>i'  (uojtH't!*  from  the  body  of  the  furnace.  These  hold 
..lt,x  .111,1  410  lii'i't  fillwl  so  that  the  coke  is  thoroughly  heated  before 
,  i|.i\\ii  till  ilni  lin\  This  coke  feeds  down  into  the  firebox  as  the  fire 
.L  II    Lmi   Iiiuli  Imw  to  liuio,  the  fire  has  to  be  poked,  and  the  cokt 
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: ! 'ad  out.     This  is  done  through  the  coke  hopper,  a  hood  being  usetl  to 

■  I  >ut  of  the  shop  through  the  main  chimney  of  the  furnace  any  i;fise3 

ii  may  come  up  the  hopper.     This  hood  is  rarried  by  a  sleeve  Ihat 

Eitfs  over  the  main  chimney  pipe  so  that  it  can  be  made  to  serve  the  other 

kipper  by  swinging  it  around,  holes  being  cut  in  the  main  pipe  to  permit 

this.    Generally,  only  one  end  of  the  furnace  is  used  at  a  time,  and  the 

.  -itiDg  of  the  drill.s  for  sharpening  is  done  on  one  side,  while  on  the 

:  >  r  side  of  the  fire  the  drills  are  being  heated  for  tempering.     The 

'  ^ih  of  the  air  through  the  furnace  is  shown.     It  comes  in  at  the  bottom 

luil  is  taken  up  through  the  furnace  to  a  coil  of  pipe  on  top  of  the  furnace 

srch;  thus  the  hot  gases  have  to  play  around  the  coil  before  going  out  the 

chimney;  the  air  then  comes  down  to  the  bottom  of  the  furnace  again. 

I:i  this  way  any  water  in  the  air  is  converted  into  steam  and  tlie  air  is 

r. heated.     This  causes  less  formation  of  clinkers  than  would  be  the 

i-p  it  wet  air  were  blown  under  the  grate. 

JopUn  Steel-sharpening  Kinks   (By  Claude  T.  Rice),— In  the  load 
■id  rinc  districts  of  southwestern  Missouri,  "bull"  bits,  or,  as  they  are 

r^       Chuck  Bolt  Huf 
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more  generally  called,  chisel  bits,  are  employed  even  on  machine  steel. 
!■  is  maintained  that  these  cause  less  trouble  in  "blocking  the  hole," 
he  local  term  for  fitchering.  Furthermore,  it  is  possible  for  one  man  to 
-iiArpen  the  chisel  bits,  while  two  are  usually  necessary  for  cross  bits. 
Ttiis  is  a  point  of  great  importance  in  a  small  property.  It  is  customary 
1')  iiave  one  man  alone  do  the  sharpening  for  an  entire  mine  up  to  125 
ifrills  per  day. 

To  handle  the  larger  and  heavier  pieces  of  machine  steel,  however, 
special  devices  are  necessary.  Some  of  these  are  illustrated  in  Figs. 
Itj,  17,  18  and  19.  -To  back  up  the  piece  of  steel  being  sharpened  an  old 
liiathine  drill  piston  is  used.  This  is  carried  in  a  horizontal  position  by  a 
■'upension  hook  such  as  is  common  for  long  work  on  the  anvil.  The 
^tiink  end  of  the  drill  being  sharpened  is  inserted  in  the  ok!  piston 
cbui'k.  The  piston  has  one  nut  of  the  chuck  bolt  removed  and  the  other 
nul  fitted  with  a  device  for  setting  it  up  quicklj'.  Fig.  16. 

To  hold  the  bits  on  the  "stoving"  block  an  old  machine  drill  chuck 
i-'  frwiuently  set.  in  the  block  under  the  anvil  so  that  the  drill  shank 
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-T'lTinf  block.  This  latter  is  usually 
•iri-e^i  in  the  ground,  the  steel  to  be 
•m  of  ihe  flange.  The  chuck  pre- 
sTT-iick  quite  evenlj*  while  stoving. 
e  second  one  being  under  the  air 
is  ^n  old  piston  drill  mounted  on  a 
s  o:  sharpening  is  as  follows:  The 
nc  rl«x'k  and  stoved  back  with  a  two- 
)  I: ,    After  the  metal  has  been  stoved 
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biuk  to  form  tho  bit.  which  has  a  face  angle  of  130''  to  140''  ordinarily, 
tl\o  siivl  is  transtVrrt\l  to  tho  anvil  under  the  machine  and  spread  out 
i\\\k\  l^attoml  ilown  to  gage.  The  end  of  the  piston  in  the  machine  has  a 
shiihtlv  rouiulovl  faro.  Tho  long  pieces  are  supported  in  the  swing 
w  \\\A\  nins  on  a  piooo  of  2-in.  pipe  across  the  top  of  the  shop.  From  this 
ioiikIui^^  anvil,  tho  stool  is  transferred  to  the  finishing  anvil.  If  it  is  a 
fJioii  piooo.  tho  piston  is  found  useful  to  back  up  the  bit  with  its  weight 
aiul  rohovo  tho  smith  from  shook.  The  tightening  device,  shown  in 
dot:ul.  In  luailo  of  a  piooo  of  old  drill  steel  fitted  to  the  chuck-bolt  nut  and 
»M  iMlhor  lu'avv  so  that  by  slipping  the  drill  shank  in  the  chuck  of  the 
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s^S>i^g  piston  and  giving  the  handle  a  spin,  the  bolt  is  sufficiently 
tightened.  The  weight  of  the  longer  drills  is  sufficient  to  take  the  shock 
of  \he  dresdng  blows.  In  dressing,  the  bit  is  usually  held  up  at  a  small 
angle  so  as  to  bevel  down  the  sides  slightly.  A  hook  somewhat  higher 
than  the  ordinary  hook  is  pecessary  for  this,  but  the  same  result  can  be 
got  by  the  use  of  the  bevel  swage,  shown  in  Fig.  17,  which  has  a  horn  to 
fit  the  hardy  hole  of  the  anvil. 

The  layout  of  one  shop,  presented  in  Fig.  18,  is  somewhat  different. 
In  this  shop  all  the  work  is  done  on  one  anvil  and  the  stoving  block 
and  roughing  anvil  are  dispensed  with.  The  machine  is  mounted  on  an 
8  X  8-in.  timber,  which  runs  on  an  overhead  track  by  means  of  a  truck, 
as  shown,  and  can  thus  be  brought  into  service  on  the  one  anvil.  The 
air  hose  for  the  machine  is  kept  out  of  the  way  by  suspending  it  in  an 
eye-bolt  hung  from  the  crosspiece  of  the  truck. 

A  unique  method  of  tempering  the  steel  is  used.  It  is  a  modifica- 
tion of  the  plunging  method  that  retains  all  the  advantages  of  i)lunging 
while  there  seems  to  be  little  trouble  from  temper  checking  and  few 
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drill  bits  break  off  at  the  shank.  The  method  consists  of  using  old  worn- 
out  jig  grates  to  form  a  shelf  to  support  the  drill  steel  in  the  tempering 
tank,  which  is  a  rectangular  box  about  12  in.  wide,  4  ft.  long  and  12  in. 
deep,  Fig.  19.  This  shelf  is  arranged  so  that  there  is  from  ^  to  13^ 
in.  of  water  on  top  of  the  grates.  In  a  few  instances  more  than  this 
depth  of  water  is  used  over  the  grates,  but  that  is  not  good  practice 
as  it  is  likely  to  result  in  breaking  off  of  the  steel  at  the  water  line.  The 
shelf  must  be  made  of  iron,  for  if  wood  were  used,  the  hot  drills  would 
bum  into  it  enough  so  that  the  bit  would  not  be  properly  cooled,  and  a 
soft  drill  would  result.  A  greater  depth  of  water  is  used  over  the  grates 
with  machine  sharpening  than  with  hand  work,  owing  to  the  fact  that 
it  is  more  diflScult  to  keep  the  water  cool  with  the  faster  sharpening  done 
with  machines,  than  when  the  work  is  done  by  hand.  There  is  a  con- 
tinuous feed  of  water  going  to  the  tank,  and  the  amount  is  regulated 
80  that  when  a  drill  has  been  put  into  the  tank  the  temperature  of  the 
water  is  approximately  at  the  temperature  of  the  inflowing  water. 
By  this  method  the  tempering  can  be  done  in  one  heat  just  as  in  barrel 
plunging  and  there  is  no  necessity  of  bathing  the  steel  up  and  down  in 
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she  water  to  prfTect  its  sudden  cooling  at  the  water  line  and  the  break- 
■Ltiic  slue  would  reijult.  The  reason  for  this  is  that  the  drill  bit  is  covered 
wita  $o  $h:illow  a  depth  of  water  that  the  steam  generated  by  the  hot 
M(^  t.*aiust.>$  the  water  line  to  play  up  and  down  on  the  metal  and  does 
the  barhiog  automatically.  The  accompanying  drawing  shows  the 
rrvujch  u;$«^  in  this  method  of  tempering  steel.  All  the  tool  sharpener 
<iv.^«5  b  to  hold  his  steel  for  the  right  temperature,  which  is  approximately 
cb;»t  at  vhich  he  finishes  the  sharpening  operation,  and  to  stand  the 
drill  «a  the  sr*te  in  the  tempering  box.  Once  he  has  the  water  regulated 
^i\>p^ft>\  be  has  to  pay  no  more  attention  to  it.  Both  bull  bits  and 
crvwi?  bits  are  tempered  thus.  Some  blacksmiths  in  the  district  say  that 
lh*'y  hax-e  been  able  to  get  as  good  results  by  this  method  as  by  draw 
temperii^.  Draw  tempering  is  generally  used  on  the  hand  steel, 
although  some  hand  steel  is  also  tempered  by  this  plunging  method. 
The  ntaohine  steel  chiefly  used  is  of  the  lower  carbon  grades  not  con- 
taimng  more  than  0.60  per  cent,  carbon. 


n«-  ax 


M«clUne-steel  by  Hand  (By  Emory  M.  Marshall). — 

;tt«t''htni<~:itee)  at  a  mine  where  the  sharpening  is  done 

;,  :.v  X-v  '.vv  shown  in  Fig.  20,  designed  by  S.  J.  Collins  and  used 

\l^A\st;tv-^i  \lww«  Co.,  is  of  value.     The  ordinary  dolly  used  for 

™!i^  .1  .:i'!iiv  »t  (he  four  comers  and  rods  of  Jie-^n.  iron  are 

;.  »■  ,\*i  i»  'iv>A\      Vb*"  dolly  is  then  mounted  in  an  anvil  block  or 

.v,...v."'  H>  ;V'  I^v^>l'.     The  rods  at  the  corners  may  be  of  any 

•   i»  '  .s  :!i.      l*tie  siiiwtest  length  of  steel  that  can  be  sharp- 

A   ..V"     '^->  'if'Kth  of  these  rods,  so  they  must  be  short 

^«..,^..-.\;i-  viu-  ■it.-irttsrs.     These  rods  are  fastened  at  the 

'^    vi' in(t '*>»  I***'*' "f^  ?'^""** ''■*'"' "'''^"=*i  ***«  heeB 

\    l-.v-    •■'  •*''^*  "^  '^'  *•*  P*^  through  easily.     The 
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method  of  sharpening  is  the  same  as  the  old  method,  but  instead  of 
holding  a  dolly  on  the  bit  while  a  helper  strikes  it  with  a  heavy  hammer, 
the  blacksmith  drops  the  heated  steel  between  the  rods  and  pounds 
it  up  and  down  on  the  dolly.  The  iron  rods  are  set  so  close  to  the  comers 
that  the  steel  cannot  turn,  while  the  flare  at  the  top  allows  the  steel  to 
work  freely.  Of  course,  the  blacksmith  cannot  strike  as  heavy  blows 
as  his  helper  can  with  a  hammer,  but  by  working  the  drill  steel  up  and 
down  12  or  15  times,  he  can  get  as  good,  or  a  better,  bit  than  he  can 
by  having  a  helper  to  strike  for  him,  and  he  can  do  it  in  the  same  or 
less  time.  This  method  enables  one  man  to  sharpen  drill  steel  as  fast 
as  two  by  the  ordinary  method  of  hand  sharpening,  and  the  miners 
chum  that  the  bits  are  better. 

Tempering  Hand-drill  Steel  (By  Albert  G.  WolQ.— A  simple  but 
satisfactory  method  of  tempering  hand-drill  steel  was  originated  by 
John  Sommers,  foreman  of  the  Blue  Jay  mine  of  the  Mason  Valley  Mines 
Co.,  and  is  in  use  at  that  mine.  It  consists  of  heating  the  drill  to  a  dull 
red  for  a  distance  of  about  1  in.  back  from  the  edge  of  the  bit,  then 
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placing  one  side  of  the  bit  just  flush  with  the  surface  of  the  water,  as 
shown  in  Fig.  21.  The  water  will  climb  up  on  the  bit  at  X  as  long  as 
sufficient  heat  remains  in  the  steel.  When  the  water  ceases  to  climb, 
the  steel  is  removed  and  allowed  to  cool  slowly.  At  the  time  of  removal 
the  temper  is  extremely  hard,  but  the  heat  remaining  in  the  steel  will 
draw  back  into  the  bit  and  toughen  it.  Drills  sharpened  in  this 
manner  never  check,  as  the  first  cooling  is  almost  uniform  throughout ; 
comers  of  the  bit  are  rarely  broken  off;  and  the  edge  of  the  bit  is  resist- 
ant to  the  wear  against  hard  rock.  The  temper  can  be  regulated  closely 
by  the  degree  of  water  cooling. 

U-Bolt  Bending  Tool  (By  Dan  Fields). — In  Fig.  22  is  shown  a  device 
for  bending  piston-machine  U-bolts  without  battering  the  threads.  It 
is  adapted  for  making  bolts  for  a  33^-in.  drill,  although  it  can  be  used 
for  smaller  bolts  if  they  are  given  one  blow  on  the  anvil.  To  use  the 
machine,  the  bolt  is  heated,  placed  on  the  center,  clamped  with  the 
handle  and  bent  down  with  a  wood  or  rawhide  mallet.  The  square- 
flection  projection  on  the  bottom  should  be  of  the  proper  size  to  fit  the 
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anvil  hardyhole.     The  haodle  is  about  3  ft.  long  and  made  of  l-in. 
round  mild  steel.     It  gives  sufficient  leverage  to  hold  the  bolt  firmly. 

Compressed-air  Jet  for  CleanJog. — Where  many  machiue  drills  are 
being  operated,  much  time  may  be  saved  to  the  repair  man  by  using  ao 
air  jet  for  cleaning  various  drill  parts,  such  as  cylinders,  barrels,  front 
heads  and  valve  chests.  A  M-in.  pipe  line  is  connected  to  the  receiver 
or  air  main,  wherever  it  is  most  convenient,  and  a  line  is  run  to  the  work 
bench.  A  globe  valve  is  placed  in  the  line,  and  beyond  the  valve,  two  J4-in. 
lines  are  taken  off.    One  consists  of  a  nipple,  followed  byaglobevalveand 
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a  l-ft.  length  of  J^-in,  pipe.  The  end  of  this  piece  is  drawn  out  to  forma 
nozzle.  The  other  consists  of  a  globe  valve  followed  by  a  length  of  J^-iL 
rubber  hose  and  a  J4''n-  nozzle.  The  first  jet  is  convenient  for  cleaning 
small  parts  which  are  easily  handled;  the  second  for  larger  parts,  or  parts' 
which  may  be  clamped  in  the  vise. 

Devices  for  Bending  Plates  (By  Claude  T.  Rice), — It  often  becomes 
necessary  to  bend  iron  plates  in  a  mine  shop,  particularly  where  the  mine 
manufactures  its  own  cars.  In  the  shops  of  the  Desloge  Consolidated 
Lead  Co.  of  southeastern  Missouri,  two  devices  arc  in  use  for  this  purpose^ 

In  Fig.  23  (elevation)  is  shown  a  vise,  made  of  two  60-lb.  rails  a^  - 
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honumtany,  one  below  the  other,  with  the  flanges  facing  each  other. 
Tbe  plate  is  inserted  between  these  rails,  which  are  screwed  together 
and  the  bending  done  by  hammering.  The  lower  rail  is  set  on  two  posts 
in  notches,  and  projects  a  few  inches  beyond  each  post.  The  web  and 
bead  are  cut  away  at  the  ends  and  the  flange  drilled  to  permit  the  passage 
of  the  vise  screws.  These  screws,  made  from  the  feed  screws  of  machine 
iiS\s,  work  in  nuts,  which  are  under  the  flange,  and  have  lugs  bearing 
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iganst  the  posts  to  prevent  turning.  Collars  are  riveted  to  the  web  of 
the  upper  or  movable  rail  which  is  shorter  than  the  lower  rail  and  these 
«Jlat8  project  sufficiently  to  allow  the  screws  to  work  through  them. 
In  the  drawing  the  upper  rail  is  shown  Ufted  to  admit  a  plate.  The  tops 
of  the  screws  are  fitted  with  double-ended  spanners  to  serve  as  handles 
tor  tightening  and  loosening.  Tbe  vise  is  capable  of  handling  plates  up 
t«  ^  ID.  in  thicluiess. 
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udutme  perforated  plates  to  hold  pins,  and  an  inserted  tooth  saw  used  to 
replace  the  thin  saw  which  came  with  the  slabber.  The  machine  will 
not  only  make  square-set  timbers  but,  using  logs  8  ft.  long,  it  will  make 
liiinbet  for  just  about  one-half  its  cost  when  purchased  from  the  saw 
nulls.  It  will  also  saw  2  X  4-in.  stuff  for  ladders,  4  X  6-in.  for  flooring 
for  the  square  sets  and  almost  anything  up  to  8  ft.  long.  The  2  X  12- 
m.  by  S-ft.  lumber  is  found  just  as  good  for  chutes,  etc.,  as  is  16-ft. 
The  ends  are  squared  before  sending  to  the  mine,  making  the  planks 
exactly  8  ft.  long  and  by  putting  the  sets  in  the  chutes  on  +-ft.  centers, 
there  is  no  sawing  to  be  done  in  the  mine  by  candle  light  with  a  dull  saw; 
this  saves  money.  A  little  wedge  saw  was  rigged  to  use  up  the  scraps, 
and  wedges  cost  ^g  ct.,  as  against  6  cts.,  made  by  hand.  Ladder  rounds 
2JJ  in.  square  by  16  in.  long  are  made  by  ripping  them  on  the  small 
mill.  The  great  advantage  from  the  whole  plant  is  that  from  every 
timber  are  got  four  slabs,  two  of  which  are  generally  good  for  lagging  and 


in  almost  every  case  enough  lagging  is  had  from  the  timber  to  pay  for  the 
timber  itself,  since  2-in.  plank  would  be  used  otherwise.  Furthermore, 
the  boiler,  being  purposely  left  naked,  warms  up  one  end  of  the  shop  and 
tor  the  other  live  steam  in  coils  of  pipe  is  used ;  the  fuel  costs  nothing  since 
sawdust  is  burned.  This  is  quite  an  item,  as  it  ordinarily  takes  from  300 
to  400  lb,  of  coal  daily  to  keep  the  shop  warm. 


HANDLING  SUPPLIES 

Pipe  Rack. — A  satisfactory  and  convenient  pipe  rack  for  the  mine 
warehouse  is  illustrated  in  Fig.  25.  The  larger  pipes  are  stored  on  the 
1x1%  and  lower  arms,  and  lighter  pieces  on  the  upper  arms.  Iron  bars 
and  structural  shapes  may  also,  of  course,  be  handled  in  the  rack.  The 
rack  possesses  the  great  convenience  of  permitting  the  pieces  to  be 
ertracted  either  lengthwise  or  sideways,  and  by  setting  it  in  the  middle 
oi  the  room,  both  sides  are  made  accessible. 
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Xt  consists  of  a  number  of  bents  spaced  4  ft.  apart.  Six  bents  would 
hua  Kive  a  length  of  20  ft.,  sufficient  to  accommodate  etaodard  pipe, 
rive  bents  would  probably  be  just  as  satisfactory.  Each  bent  consists 
if  a  center  post  8X8  in.,  with  iucUned  pieces  6  X  6  in.  symmetrically 
Dlaced  on  each  side.  The  base  is  an  8  X  S-in.  by  10-ft.  piece  and  suit- 
able bracing  is  provided  at  the  bottom.     The  line  of  bents  is  tied  by  a 


horizontal  S  X  8-in.  piece  along  the  top  of  the  center  posts,  a  6  X  6-in. 
piece  at  its  bottom  and  an  8  X  S-in.  chamfered  piece  along  the  ends 
of  the  bases.  The  upper  diagonal  arms  should  be  supported  by  iron 
braces  similarly  to  the  lower  set,  although  these  are  not  shown  in  the 
illustration.  These  6  X  6-in.  diagonal  arms  should  also  be  mortised 
into  the  center  post  with  either  inclined  or  square  mortises,  as  shown 
on  the  lower  two  sets. 
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Carbide  CoDtainer  and  Measurer  (By  E.  W.  R.  Butcher). — With 
the  iotroductioQ  of  carbide  lamps,  it  has  been  found  unsatisfactory  to 
allow  the  miners  to  help  themselves  from  the  carbide  cans.  The 
Republic  Iron  &  Steel  Co.  therefore  furnishes  each  of  its  miners  with  a 
small  screw-top  can  which  holds  enough  carbide  to  last  one  shift.  These 
cans  are  filled  from  the  carbide  container,  a  drawing  of  which  is  shown 


in  Fig.  26.  By  means  of  the  valves,  one  motion  of  the  lever  arm,  up  or 
<iowii,  gives  out  just  enough  carbide  to  &I1  a  miner's  can.  The  spill 
[«n  is  used  to  catch  any  carbide  which  falls.  Since  the  container  has 
b*en  in  use,  the  carbide  consumption  has  been  reduced  nearly  one-half. 
■  A  screw  top  with  a  }4-m.  pipe  for  a  lever  handle  is  provided  on  the 
top  of  the  container.  The  carbide  issues  from  the  container  bottom 
through  a  2-iQ.  pipe  connection.     In  this  connection  are  set  two  valves, 
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each  consisting  of  a  seat  and  a  plate,  in  both  of  which  are  2^^4b 
holes.  The  plate  slides  over  the  seat,  and  when  the  holes  register 
the  valve  is  open  and  carbide  can  pass.  When  the  holes  do  no 
overlap  at  all,  the  valve  is  closed.  The  sliding  back  and  forth  a 
the  valve  plates  is  effected  by  the  lever  arranged  to  close  one  valvi 
while  opening  the  other.  Between  the  valves  is  a  3^-in.  nipple  of  2^ 
pipe,  which  forma  the  measuring  box.  A  chain  connection  between  tb 
pipe  handle  of  the  cap  and  the  end  of  the  operating  lever  can  be  kep 
locked.  The  details  of  the  construction  of  the  entire  apparatus  cai 
be  seen  in  the  drawing. 


STEAM-SHOVEL  WORK 

Changjing  Dipper  Teeth  on  Steam  Shovels  (By  Clarence  M.  Haight] 
— When  digging  iron  ore  with  a  steam  shovel,  it  becomes  necessarj 
at  intervals  of  two  or  three  weeks,  to  replace  the  dull  dipper  teeth  wit 
sharp  ones.     As  there  are  four  teeth  used  on  a  dipper,  the  time  thu 
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Spent  in  the  course  of  a  season  is  an  important  item.  Formerly 
tooth  was  fastened  to  the  dipper  with  six  1-in.  bolts.  With  this  metho 
much  trouble  was  experienced;  for,  unless  there  was  absolutely  no  pla 
between  the  dipper  and  the  tooth,  the  whole  strain  of  the  digging  cam 
on  the  bolts,  which  bent  so  much  that  it  was  diflScult  to  remove  then 
On  this  account  the  changing  of  a  tooth  was  generally  done  on  Sunda 
in  order  not  to  delay  operations.  As  it  is  not  necessary  to  change  a 
the  teeth  at  the  same  time,  a  part  of  almost  every  Sunday  had  to  I 
devoted  to  this  work. 

At  many  mines  now  a  new  method  of  attachment  is  in  use,  whic 
makes  the  removal  and  the  replacement  of  a  tooth  a  comparative! 
simple  matter.  A  strap  of  ^  X  5-in.  iron,  bent  as  shown  in  Fig.  2' 
is  riveted  inside  the  dipper  on  the  face  which  digs  the  ore.  The  dippc 
tooth  has  a  lug  projecting  from  one  side  near  the  back  end,  as  shoy 
in  Fig.  28.  The  loops  in  the  strap  are  wide  enough  to  admit  the  toot 
and  this  lug  easily.  When  the  lug  is  behind  the  strap  the  inset  part  t 
the  tooth  fits  against  the  edge  of  the  dipper.     The  end  of  the  tooth 
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)  to  one  aide  until  it  touches  the  side  of  the  strap.  A  wooden 
jige  is  then  driven  in  l>et  ween  the  tooth  and  the  other  side  of  the  sirup 
I'hold  the  li^  in  place,  completing  the  operation.  The  lug  prevents 
■  tooth  from  falling  out  and  the  edge  of  the  dipper  takes  all  the  strain, 
^il  &huuld.  The  inserted  tooth  is  shown  in  Fig.  29.  To  remove  the 
b  the  operation  is  reversed;  the  wedge  is  driven  out,  any  dirt  in  the 
fis  removed,  the  tooth  is  shoved  to  one  aide  until  the  lug  will  clear 
bstrap,  and  the  tooth  is  then  pulled  off. 

[  Gnde  Board  (By  L.  B.  Pringle).— A  grade  board  used  extensively 
leteam-shovel  mining  around  Hibbing,  Minn,  is  shown  in  Fig.  30. 
e  novel  feature  of  the  device  consists  in  the  fact  that  the  measure- 
tots  are  so  adjusted  that  the  terms  "per  cent."  and  "inches"  are 
erchange&ble. 
1  The  necessary  equipment  consists  of  a  board,  I  X  8  in.  by  10  ft., 
;  its  two  edges  carefully  planed  and  parallel,  of  one  small  car- 
ter's spirit  level,  of  two  round  iron  pins  ?^  X  24  in,,  having  standard 
^  bolt  heads,  and  of  a  supply  of  wood  suitable  to  cut  into  small  blocks 
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of  various  thicknesses.  A  handle  1  X  IK  X*5  ii-  ni*y  be  cut  in  the 
\*mA  in  facilitate  carrying.  The  pins  are  spaced  exactly  8  ft.  4  in. 
3[jart,  parallel  to  the  direction  of  travel  of  the  shovel,  and  are  driven 
(W  to  the  ground.  By  means  of  the  board  and  level  the  pins  are 
irought  to  the  same  elevation.  Then  for  down-grades  a  grade  block 
I-  placwl  under  the  board  on  top  of  the  rear  pin;  for  up-grades,  under 
n-'  hoard  on  top  of  the  front  pin.  For  a  1,0  per  cent,  grade  there  is 
i-'-'l  a  1-in.  block;  for  a  1.5  per  cent,  grade  a  Ij^-in,  block;  etc.  The 
'iiutratlon  shows  the  application  of  the  method  in  running  a  2.25 
I'T  rent,  down-grade.  The  shovel  runner  sights  along  the  upper  edge 
I  ilie  Ixiard  at  a  graduated  stick  or  rule  held  upright  by  a  helper  at 
'  iHoiis  points  »long  the  line,  and  knowing  the  depth  below  grade  he  is 
'>  carry  Ihroughout  the  course,  and  the  height  of  the  top  of  the  board 
:il"ive  the  ground,  he  can  readily  ascertain  the  depth  of  cut  needed  at 
wiy  point.  The  percentage  of  error  increa.ses  with  the  length  of  sight 
l^en  from  a  set-up;  but  by  making  two  and  sometimes  three  set-ups 
'  diy  the  error  found  by  checking  with  the  engineers'  leveling  is  so 
D  that  it  can  be  disregarded. 
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Track  Connections. — ^Much  time  is  lost  in  8tieam-€hoTd  work  m 
"moving  up."-  Thia  loss  is  usually  due  either  to  derailment  on  account 
of  poor  track  laying  or  to  the  slowness  with  which  the  crew  makea  the 
connections.  In  order  to  save  time  the  arrangement  for  connecting  track 
sections,  illustrated  in  Fig.  31,  has  been  devised  and  used  in  many  pito 
on  the  Mesabi  iron  range.  Not  only  docs  it  save  time  in  laying  the  track, 
but  insures  a  connection  that  the  wheels  will  pass  over  without  danger 
of  derailment.  It  consists  of  two  4  X  6-in.  angles,  shop  riveted  to  a  %-ii. 
plate,  which  is  as  wide  as  the  tie  used  and  long  enough  to  accommodate 
the  size  rail  used  in  the  sectiona.  The  angles  are  spaced  ^  in.  wider 
than  the  width  of  the  base  of  the  rail.  The  holes  for  connecting  the  rails 
are  spaced  and  bored  as  in  ordinary  angle  bars,  except  that  there  is  but 
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one  hole  for  each  rail,  which  is  H  in.  larger  in  diameter  than  the  bolts  in 
order  to  lessen  the  difficulty  in  making  the  joint.  Two  plates,  with  their 
upright  angles,  are  bolteil  to  a  good  tie,  as  shown  in  the  accompaiQriiig- 
drawing.  It  is  customary  to  bolt  the  connecting  tie  to  the  front  sectioo ' 
while  the  steam  shovel  is  at  work.  As  soon  as  the  whistle  blows  to 
move  up,  the  rear  section  is  carried  forward;  and  it  is  only  necessary  to 
pass  a  bolt  through  each  plate  to  make  the  connection  instead  of  having 
trouble  with  two  pairs  of  angle  bars. 

Rigid  Track-connection  {By  E.  C.  Hingston). — The  rail  chair  «■ 
track  connection  illustrated  in  Fig.  32  has  the  advantage  over  that  just 
described  of  affording  greater  rigidity,  as  it  fits  over  the  base  of  the  rail 
and  prevents  a  sideways  roll.  The  chair,  made  by  the  Bucyrus  Co.,  ia 
a  steel  casting  fitting  the  rail  loosely,  its  length  corresponding  to  the  width 
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of » tie,  8  in.  In  steam-shovel  work,  the  new  track  usually  lies  on  an 
ui>fnde,  since  the  shovel  tends  to  imbed  the  section  on  which  it  rests. 
Thisf&ct,  combined  with  the  rough  bottom  and  the  necessity  of  providing 
for  side  swing,  accounts  for  the  large  clearance  allowed,  the  short  length 
d  the  casting  and  the  placing  of  the  holes  for  the  pins  near  the  ends  of 
tite  rolls.  The  pins  are  not  threaded  and  can  be  quickly  inserted  and 
nntoved.  They  are  chained  to  the  casting  to  prevent  losing.  Both  of 
Ibe  rail  ends  lie  on  one  metal  plate  and  the  tops  are  thus  always  main- 
Uined  at  the  same  level,  which  is  not  always  possible  when  using  bridle- 
h»a.  More  clearance  Is  allowed  on  the  sides  of  the  rail  base  than  shows 
io  the  illustration,  in  order  to  permit  swinging  the  rul  in  making  a  curve. 
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Block  (By  L.  B.  Pringle).— The  block-and-clamp  device 
fi  fig.  33,  was  developed  and  adopted  for  its  steam  shovels  by  the  Oliver 
Iron  Mining  Co.,  Hibbing,  Minn.  It  is  of  simple  construction,  is  quickly 
ud  cheaply  made,  is  easy  to  handle,  and  has  proved  a  success.  The  block 
is  placed  against  the  hind  wheel  of  a  steam  shovel  and  prevents  any  back- 
"ud  movement  of  the  machine  as  the  dipper  gouges  into  the  dirt,  or 
vlieD  the  shovel  is  working  on  an  up-grade. 

The  material  for  block,  clamp  and  pin  is  wrought  iron.  The  block  is 
made  from  1  X  23^-in.  stock  bent  into  a  right-angled  triangle  with  dimen- 
sions as  shown.  The  clamp  is  of  1  X  2J^-in.  stock,  made  to  fit  anug  over 
the  rail  and  through  the  block.  The  holes  in  the  sides  of  the  clamp  are 
«il  to  fit  a  pin  1  X  1J4  in.  tapered  to  1  X  1  in.  and  10  in.  long.  The 
'''^taBce  from  the  top  of  the  clamp  to  the  upper  edge  of  the  holes  ia  7^i 
itt.,  thus  allowing  M-in.  play  beneath  the  bottom  of  the  rail.  There  is 
"PproiiiBately  10  in.  of  longitudinal  play  between  the  clamp  and  the 
""w  edges  of  the  block.    This  permits  the  clamp  to  be  placed  against  a 
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anvil   hardyhole.     The  handle  is  about  3  ft.  long  and  made  of  1^. 
round  mild  steel.     It  gives  sufficient  leverage  to  hold  the  bolt  firmly. 

Compressed-air  Jet  for  Cleaning. — Where  many  macliine  drills  are 
being  operated,  much  time  may  be  saved  to  the  repair  man  by  using  an 
air  jet  for  cleaning  various  drill  parts,  such  as  cylinders,  barrels,  front 
heads  and  valve  chests.  A  M~'i-  P'P^  line  is  connected  to  the  receivw 
or  air  main,  wherever  it  is  most  convenient,  and  a  line  is  run  to  the  work 
bench.  Aglobe  valve  is  placed  in  the  line,  and  beyond  the  valve,  two  ^-in. 
lines  are  taken  off.     One  consistsof  a  nipple,  followed  by  a  globe  valveand 
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a  l-f  t.  length  of  M-iD-  pipe.  The  end  of  this  piece  is  drawn  out  to  form  a 
nozzle.  The  other  consists  of  a  globe  valve  followed  by  a  length  of  J^-is. 
rubber  hose  and  a  3^-in.  nozzle.  The  first  jet  is  convenient  for  cleaning 
small  parts  which  are  easily  handled;  the  second  for  larger  parts,  or  parts' 
which  may  be  clamped  in  the  vise. 

Devices  for  Bendii^  Plates  (By  Claude  T.  Rice). — It  often  becomes 
necessary  to  bend  iron  plates  in  a  mine  shop,  particularly  where  the  mine 
manufactures  its  own  cars.  In  the  shops  of  the  Dealoge  Consolidated 
Lead  Co.  of  southeastern  Missouri,  two  devices  are  in  use  for  this  purpoe& 

In  Fig.  23  (elevation)  is  shown  a  vise,  made  of  two  60-lb,  rails  set 
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horiiofltally,  one  beloiv  the  other,  with  the  fiangee  facing  each  other. 
The  plate  is  inserted  between  these  rails,  which  are  screwed  together 
and  the  bentting  done  by  hammering.  The  lower  rail  is  set  od  two  posts 
to  notches,  and  projects  a  few  inches  beyond  each  post.  The  web  and 
bead  are  cut  away  at  the  ends  and  the  flange  drilled  to  permit  the  passage 
of  the  ^'iae  screws.  These  screws,  made  from  the  feed  screws  of  machine 
driUs,  work  in  nuts,  which  are  imder  the  flange,  and  have  lugs  bearing 


ipinBt  the  posts  to  prevent  turning.  Collars  are  riveted  to  the  web  of 
the  upper  or  movable  rail  which  is  shorter  than  the  lower  rail  and  these 
wUars  project  sufficiently  to  allow  the  screws  to  work  through  them. 
In  the  drawing  the  upper  rail  is  shown  lifted  to  admit  a  plate.  The  tops 
of  the  screws  are  fitted  with  double-ended  spanners  to  serve  as  handles 
for  ti^tening  and  loosening.  The  vise  is  capable  of  handling  plates  up 
to  ^  in.  in  thickness. 
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An  apparatus  which  includes  a  bending  device  and  eliminates  ham- 
mering is  shown  in  Section  A-A  and  in  plan,  Fig.  23.  It  consists  of  two 
timbers  side  by  side,  by  which  the  plate  is  clamped  vertically,  and  another 
timber  moving  on  bolts,  which  does  the  actual  bending.  The  clamping 
timbers  are  12  X  12  in.,  their  upper  adjacent  edges  being  bound  with 
4  X  4  X  3'^-in.  angles.  Two  l3^-in.  horizontal  bolts  with  suitable  washer 
plates  and  nuts  on  one  end,  are  used  for  clamping.  The  opening  between 
the  timbers  is  adjusted  by  these  to  any  width,  so  as  to  control  the  sharp- 
ness and  the  amount  of  the  bend.  Through  the  fixed  12  X  12-in.  timber 
are  two  vertical  13^^-in.  eye-bolts  and  linked  into  these  so  as  to  form  a 
hinge  are  two  horizontal  l3^-in.  eye-bolts.  These  latter  pass  through 
the  6  X  6-in.  bending  timber,  and  by  means  of  nuts  on  their  ends,  this 
timber  is  drawn  horizontally  against  the  vertical  clamped  plate  and  bends 
it  down.  On  the  top  bearing  edge  of  this  timber  are  two  cUps  or  buttons 
which  can  be  turned  out  to  come  over  the  top  of  the  plate  and  by  swinging 
the  timber  up  somewhat,  the  bending  of  the  plate  can  be  started  above 
the  clamping  line. 

Homemade  Timber-framing  Plant  (By  Frank  M.  Leland). — In 
order  to  avoid  purchasing  an  expensive  timber-framing  machine,  the 
Empire  Copper  Co.^^of  Mackay,  Idaho,  devised  a  rig  out  of  scrap  machinery 
from  about  the  mine,  together  with  a  new  slabber  including  saw,  and  & 
swinging  cut-off  saw.  Fig.  24  shows  the  general  features  of  construction. 
A  frame  was  built  of  8  X  8-in.  timbers  and  the  cut-off  saw  frame  laid 
horizontally  upon  it  instead  of  vertically.  An  old  vertical  7  X  10-in. 
engine  was  connected  as  shown,  using  channel  irons  with  slotted  holes 
so  that  the  saw  frame  could  move  up  and  down,  cutting  any  depth  desired, 
or  could  be  lowered  clear  down  and  used  to  square  the  timbers.  Another 
saw  running  horizontally  was  rigged  up.  This  does  not  cut  at  the  same 
time  as  the  vertical  saw;  hence,  only  power  enough  is  required  to  drive 
one  saw  at  a  time.  The  guide  rails  under  the  table  were  made  from  l}i- 
in.  square  iron  set  edgeways;  the  rollers  were  turned  out  of  some  matte 
pans;  the  pulleys  and  shafting  w^ere  picked  up  around  the  place.  The 
machine  is  strictly  homemade,  but  it  is  good  and  strong  and  it  runs 
perfectly. 

The  posts  are  first  sawed  on  the  slabber;  they  are  next  squared  on  the 
ends  by  running  through  the  machine,  say  one  hundred  of  them;  the  saw 
is  then  raised  up  so  £ls  to  cut  just  2  in.  deep.  The  horizontal  saw  remains 
stationary;  the  stick  is  shoved  through  and  the  cut  made  on  top;  the 
carriage  is  then  shoved  on  the  horizontal  saw  and  a  slice  taken  out  of  the 
bottom;  it  is  then  pulled  back  and  rolled  over  one-quarter  and  the  opera- 
tion repeated;  it  requires  four  cuts  to  finish  the  end.  It  averages  S}i 
min.  to  frame  both  ends  of  an  8  X  8-in.  post. 

The  slabber  takes  logs  up  to  8  ft.  in  length.     A  set  of  dogs  was  made 


I 

% 


SURFA€?E  PLAST  AKD  OPEItATlOyS 


25 


"1  some  perforated  plates  to  hold  pins,  and  an  iiiserterl  tooth  saw  used  Ui 
pisi-e  the  ihin  saw  which  came  with  the  sJabher.  The  mflohinp  will 
I  ijtiiy  make  square-set.  tiiul)prs  but,  using  logs  8  ft.  long,  it  will  make 
■  v.vh^  for  just  about  one-half  its  cost  when  purchased  from  the  saw 
:  ■}':i.  It  will  also  Baw  2  X  4-in.  stuff  for  ladders,  4  X  6-in.  for  fi<joring 
rthesquare  sets  ivnd  almost  anything  up  to  8  ft,  long.  The  2  X  12- 
-  tiy  8-ft.  lumber  is  found  just  as  good  for  chute-s,  etc.,  as  is  Id-tt. 
'.<:~  ends  are  aquared  before  sending  to  the  mine,  making  the  planks 
'-'.i-r\y  8  ft.  long  and  by  putting  the  sets  in  the  chutes  on  i-ft,  centers, 
r>  re  is  no  sawiug  to  be  done  in  the  mine  by  candle  light  mth  a  dull  naw; 
lii'  savea  money.  A  little  wedge  saw  was  rigged  to  use  up  the  .scraps, 
Mil  wedges  coat  *«  ct,,  as  against  6  cts.,  made  by  hand.  Ladder  rounds 
!^  in.  square  by  16  in.  long  are  made  by  ripping  them  on  the  small 
milL  The  great  advantage  from  the  whole  plant  is  that  from  every 
timber  are  got  four  slabs,  two  of  which  arc  generally  good  for  lagging  and 


in  almost  everj-  case  enough  lagging  is  had  fi'om  the  timber  to  pay  for  the 
timber  itself,  since  2-in.  plank  would  be  used  otherwise.  Furthermore, 
'!)'  boiler,  being  purposeJy  left  naked,  warms  up  one  end  of  the  shop  and 
'!  the  other  live  steam  in  coils  of  pipe  is  used;  the  fuel  costs  nothing  since 
111  dust  is  burned.  This  is  quite  an  item,  as  it  ordinarily  takes  from  300 
_  u  400  lb.  of  coal  daily  to  keep  the  shop  warm. 


■p  HANDLING  SUPPLIES 

Pipe  Rack. — A  satisfactory  and  convenient  pipe  rack  for  the  mine 
warehoiLse  is  illustrated  in  Fig.  25.  The  larger  pipes  are  stored  on  the 
base  and  lower  arms,  and  lighter  pieces  on  the  upper  arms.  Iron  bars 
and  structural  shapes  may  also,  of  course,  be  handled  in  the  rack.  The 
rack  possesses  the  great  convenience  of  permitting  the  pieces  to  be 

^^aUrat-led  either  lengthwise  or  sideways,  and  by  setting  it  in  the  middle 

^Af  the  room,  both  sides  arc  made  aceessible. 
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It  cOBsists  of  a  number  of  bents  spaced  4  ft.  apart.  Six  bents  would 
thus  give  a  length  of  20  ft.,  sufficient  to  accommodate  stacdard  pipe. 
Five  bents  would  probably  be  just  as  satisfactory.  Each  bent  consists 
of  a  center  post  8x8  in,,  with  inclined  pieces  6  X  6  in.  symmetrically 
placed  on  each  side.  The  base  is  an  8  X  8-in.  by  10-ft.  piece  and  suit- 
able bracing  is  provided  at  the  bottom.     The  line  of  bents  is  tied  by  a 
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horizontal  8  X  8-in.  piece  along  the  top  of  the  center  posts,  a  6  X  6-in. 
piece  at  its  bottom  and  an  8  X  8-in,  chamfered  piece  along  the  ends 
of  the  bases.  The  upper  diagonal  arms  should  be  supported  by  iron 
braces  similarly  to  the  lower  set,  although  these  are  not  shown  in  the 
illustration.  These  6  X  6-in.  diagonal  arms  should  also  be  mortised 
into  the  center  post  with  either  inclined  or  square  mortises,  as  shown 
on  the  lower  two  sets. 
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CtiUde  Contidner  and  Measurer  (By  E.  W.  R.  Butcher).— With 
tbe  introduction  of  carbide  lamps,  it  has  been  found  unsatisfactory  to 
illow  the  minera  to  help  themselves  from  the  carbide  cans.  The 
Republic  Iron  &  Steel  Co.  therefore  furnishes  each  of  its  miners  with  a 
email  screw-^p  can  irliich  holds  enough  carbide  to  last  one  shift.  These 
am  ue  filled  from  the  carbide  container,  a  drawing  of  which  is  shown 


in  Fig,  26.  By  means  of  the  valves,  one  motion  of  the  lever  arm,  up  or 
dovn,  gives  out  just  enough  carbide  to  fill  a  miner's  can.  The  spill 
pan  is  used  bo  catch  any  carbide  which  falls.  Since  the  container  has 
been  in  use,  the  carbide  consumption  has  been  reduced  nearly  one-half. 
A  screw  top  with  a  M-'"-  pipe  for  a  lever  handle  is  provided  on  the 
lop  of  the  container.  The  carbide  issues  from  the  container  bottom 
Ihrough  a  2-in.  pipe  connection.     In  this  connection  are  set  two  valves, 
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each  consisting  of  a  seat  and  a   plate,  in  both  of  which  are  2}^ 
holes.     The  plate  slides  over  the  seat,  and  when  the  holes  : 
the  valve  is  open   and   carbide   can   pass.     When   the  holes  do  D 
overlap   at  all,   the  valve  is  closed.     The  sliding  back  and  forth  d 
the  valve  plates  is  effected  by  the  lever  arranged  to  close  one  vihfr^ 
while  opening  the  other.     Between  the  valves  is  a  3H-in-  nipple  of  2i^  ' 
pipe,  which  forms  the  measuring  box.     A  chain  connection  between  tl4  ' 
pipe  handle  of  the  cap  and  the  end  of  the  operating  lever  can  be  kepi' 
locked.     The  details  of  the  construction  of  the  entire  apparatus  cani 
be  seen  in  the  drawing. 


STEAM-SHOVEL  WORK 

Changing  Dipper  Teeth  on  Steam  Shovels  (By  Clarence  M.  Haigbt).  * 
— When  digging  iron  ore  with  a  steam  shovel,  it  becomes  neceasaiy, 
at  intervals  of  two  or  three  weeks,  to  replace  the  dull  dipper  teeth  with  - 
sharp  ones.     As  there  are  four  teeth  used  on  a  dipper,  the  time  thw  • 
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spent  in  the  course  of  a  season  is  an  important  item.  Formerly  a 
tooth  was  fastened  to  the  dipper  with  six  1-in.  bolts.  With  this  method 
much  trouble  was  experienced;  for,  unless  there  was  absolutely  no  play 
between  the  dipper  and  the  tooth,  the  whole  strain  of  the  digging  came 
on  the  hoUs,  which  Ix'nt  so  much  that  it  was  difficult  to  remove  them. 
On  this  Hc<-ount  the  chtvnging  of  a  tooth  was  generally  done  on  Sunday 
in  «r<ler  not  to  delay  oiwmtions.  As  it  is  not  necessary  to  change  all 
the  twth  at  the  same  time,  a  part  of  almost  every  Sunday  had  to  be 
devotwl  to  this  work. 

At  lUDiiy  mines  now  a  new  methoi]  of  attachment  is  in  use,  which 
niaki'fi  the  rvinovtil  and  the  replacement  of  a  tooth  a  comparatively 
siniplo  niattor,  .\  strap  of  -^4  X  5-in.  iron.  Iwnt  as  shown  in  Fig.  27, 
is  rivotivl  inside  the  ilii>i»er  on  the  faiv  which  digs  the  ore.  The  dippn 
t<nith  hiw  !»  luK  pmjiH'tinn  irwm  one  side  near  the  back  end,  as  shopn 
in  Kig,  "JS.  The  Iih>ixs  in  the  strap  an-  wide  enough  to  admit  the  tooth 
and  this  lug  e.'isily.  When  ihe  lug  is  tvhiud  the  strap  the  ineet  part  of 
the  tiKiih  Ills  iiguiiisi  the  e»lg»>  of  the  dipiier.    The  end  of  the  tooth  is 
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one  Eade  until  it  touches  the  side  of  th«  strap.  A  wooden 
■n  driven  in  between  the  tooth  and  the  other  side  of  the  slrap 
lug  in  plac«,  completing  the  operation.  The  lug  prevents 
tooth  from  falling  out  and  the  edge  of  the  dipper  takes  all  the  strain, 
ijlilioiiid.  The  inserted  tooth  is  shown  in  Fig.  29.  To  remove  the 
vtii  the  operation  is  reversed ;  the  wedge  is  driven  out,  any  dirt  in  the 
ly  is  removed,  the  tooth  is  shoved  to  one  aide  until  the  lug  will  clear 
e  alrap,  and  the  tooth  is  then  pulled  off. 

Grade  Board  (By  L.  B.  Pringle).— A  grade  board  used  extensively 
Bteam-shovel  mining  around  Hibbing,  Minn,  is  shown  in  Fig.  30, 
le  novel  feature  uf  the  device  consists  in  the  fact  that  the  measure- 
^nis  are  so  adjusted  that  the  terms  "j>er  cent,"  and  "inchea"  are 
U-Ttrhange-able. 
The  necesaar>'  equipment  consists  of  a  board,  1  X  8  in.  by  10  ft., 
iving  its  two  edges  carefully  planed  and  parallel,  of  one  small  car- 
'nter'a  spirit  level,  of  two  round  iron  pins  ^i  X  24  in.,  having  standard 
kt  bolt  heads,  and  of  a  supply  of  wood  suitable  to  cut  into  small  blocks 
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r  various  thicknesses.  A  handle  1  X  Ij^  X"5  in,  may  be  cut  in  the 
lioard  to  facilitate  carrying.  The  pins  are  spaced  exactly  8  ft.  4  in. 
^Mft,  parallel  to  the  direction  of  travel  of  the  shovel,  and  are  driven 
close  to  the  ground.  By  means  of  the  board  and  level  the  pins  arc 
Imught  to  the  same  elevation.  Then  for  down-gradca  a  grade  block 
ii  placed  under  the  board  on  top  of  the  rear  pin;  for  up-grades,  under 
tile  board  on  top  of  the  front  pin.  For  a  1.0  per  cent,  grade  there  is 
B»d  &  1-in.  block;  for  a  1.5  per  cent,  grade  a  Ij^-in.  block;  etc.  The 
Blnslration  shows  the  application  of  the  method  in  running  a  2.25 
per  tent,  down-grade.  The  shovel  runner  sights  along  the  upper  edge 
of  Ihe  board  at  a  graduated  stick  or  rule  held  upright  by  a  helper  at 
Tuious  points  along  the  line,  and  knowing  the  depth  below  grade  he  is 
lo  carry  throughout  the  course,  and  the  height  of  the  top  of  the  board 
•bote  the  ground,  he  can  readily  ascertain  the  depth  of  cut  needed  at 
My  point.  The  percentage  of  error  increases  with  the  length  of  sight 
Ulton  from  a  set-up;  but  by  making  two  and  sometimes  three  set-ups 
s  day  the  error  found  by  checking  with  the  engineers'  leveling  ia  so 
II  that  it  can  be  disregarded. 
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Track  Cfmn^c**""^ — Much  time  is  loet  in  steam-ehovel  work  in 
"■movitUE  up."  This  loiis  is  usually  due  either  to  derailment  on  account 
^tt"  wx>r  track  L*>"«^  <"■  "*  ^^^  slowness  with  which  the  crew  makes  the 
vuu^'tion^  In.  order  to  save  time  the  arrangement  for  connecting  track 
»vtU>a^.  illustrated  in  Fig.  31,  has  beeo  devised  and  used  in  many  pits 
oti  thi?  Me«*bi  iron  range.  Not  only  does  it  save  time  in  laying  the  track, 
but  iHsutve  a  conJJeotion  that  the  wheels  will  pass  over  without  danger 
•t'  A-raiUutftit.  It  consists  of  two  4  X  6-in.  angles,  shop  riveted  to  a  %-in. 
t'lato  whjoh  is  *^  *"''**  **  ^^^  t*^  "^^  *""*  '"iR  enough  to  accommodate 
ttn-  siae  rail  us«i-«-l  >°  ^^"^  sections.  The  angles  are  spaced  M  in.  wider 
than  th*  «Ulth  *.•'£  the  base  of  the  rail.  The  holes  for  connecting  the  rails 
^^  amd  tH.>n^i  as  in  ordmarj-  angle  bars,  except  that  there  is  but 
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•V,  r*'.'..  whiv-U  is  '4  iw.  larpiT  in  diameter  than  the  bolts  in 
;^,^•  *ii;li.-u1ty  in  niakinfc  the  joint.  Two  plates,  with  their 
.-t;v  Nvltsl  lo  .■«  giMxl  tic,  as  shown  in  the  accompanjring 
,;;s;x*!«»r>-  (o  Kilt  the  connecting  tie  to  the  front  section 
!'.  s!iv«\ol  if  at  work.  .\s  soon  as  the  whistle  blows  to 
i-.t!  N(Vli>«>  is  carried  forward;  and  it  is  only  necessary  to 
"v.itlt  »\'>»"h  plate  to  make  the  connection  instead  of  having 
,,'  iv-tit^  i»f  annle  bars. 

i,-c\wn«tion  (,By  E.  C.  Kingston). — The  rail  chtur  or 
>tt  lltHs^l■:u^Hl  ill  Fig.  32  has  the  advantage  over  that  just 
\.uluis  nrt\*tor  nRidity,  as  it  fits  over  the  base  of  the  rail 
-;Kk-wiiys  riJI.  The  chair,  made  by  the  Bucyrus  Co.,  is 
iuiug  ihv  rail  loosely,  its  length  corresponding  to  the  width 
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of  ft  tie,  8  in.  In  steam-shovel  work,  the  new  track  usu^ly  lies  on  an 
uf^fnde,  since  the  shovel  tends  to  imbed  the  section  on  which  it  rests. 
This  fact,  combined  with  the  rough  bottom  and  the  necessity  of  providing 
for  side  swing,  accounts  for  the  large  clearance  allowed,  the  short  length 
of  the  casting  and  the  placing  of  the  holes  for  the  pins  near  the  ends  of 
the  rolls.  The  pins  are  not  threaded  and  can  be  quickly  inserted  and 
removed^  They  are  chained  to  the  casting  to  prevent  losing.  Both  of 
the  rail  ends  lie  on  one  metal  plate  and  the  tope  are  thus  always  main- 
tained at  the  same  level,  which  is  not  always  possible  when  using  bridle- 
hus.  More  clearance  is  allowed  on  the  sides  of  the  rail  base  than  shows 
in  the  illtistration,  in  order  to  permit  swinging  the  rail  in  making  a  curve. 
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CONNECTIONS. 


Backiiig  Block  (By  L.  B.  Pringle). — The  block-and-clamp  device 
ol  Fig.  33,  was  developed  and  adopted  for  its  steam  shovels  by  the  Oliver 
Iroo  Mining  Co.,  Hibbing,  Minn.  It  is  of  simple  construction,  is  quickly 
and  cheaply  made,  is  easy  to  handle,  and  has  proved  a  success.  The  block 
is  {daced  against  the  hind  wheel  of  a  steam  shovel  and  prevents  any  back- 
ward movement  of  the  machine  as  the  dipper  gouges  into  the  dirt,  or 
when  the  shovel  is  working  on  an  up-grade. 

The  material  for  block,  clamp  and  pin  is  wrought  iron.  The  block  is 
made  from  1  X  2J4-in.  stock  bent  into  a  right-angled  triangle  with  dimen- 
BionB  as  shown.  The  clamp  is  of  1  X  2H-in.  stock,  made  to  fit  snug  over 
the  rail  and  through  the  block.  The  holes  in  the  sides  of  the  clamp  are 
cut  to  fit  a  pin  1  X  IJ^  in.  tapered  to  1  X  1  in.  and  10  in.  long.  The 
toance  from  the  top  of  the  clamp  to  the  upper  edge  of  the  holes  is  7J-^ 
vl,  thus  allowing  H-in-  play  beneath  the  bottom  of  the  rail.  There  is 
approximately  10  in.  of  longitudinal  play  between  the  clamp  and  the 
UKKT  edges  of  the  block.    This  permits  the  clamp  to  be  placed  against  a 


32 


DETAILS  OF  PRACTICAL  MINING 


tie,  and  the  block  so  adjusted  as  to  have  its  working  face  over  the  tie  or 
beyond  it.  If  the  block  is  inclined  to  slip,  a  small  iron  or  wooden  wedge 
inserted  between  the  block  and  rail  at  the  rear  end  will  make  it  secure. 
Unless  the  shovel  is  unusually  large  or  is  working  in  extremely  hard 
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FIG.   33. — ASSEMBLED  PARTS  OF  STEAM-SHOVEL  BLOCK. 

ground  or  is  on  a  maximum  up-grade,  one  block  and  clamp  will  be 
sufficient. 

MISCELLANEOUS  NOTES 

Cooler  for  Drinking  Water  (By  E.  W.  Durfee). — For  those  living  in 
arid  regions,  where  a  supply  of  ice  is  not  always  available,  the  apparatus 
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Fia.    34. — SMALL-SIZE  RADIATOR-TYPK  WATEK  COOLER. 

herein  described  will  be  found  satisfactory  for  supplying  cool  drinking 
water.  One  has  been  in  use  at  the  Alvarado  mine  for  at  least  two  sum- 
mers and  has  been  found  superior  in  every  way  to  the  oJto,  so  commonly 
used  throughout  the  southwestern  United  States.    It  is  more  efficient  as  a 
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la.  IB  perfectly  sanitary  and  docs  not  rwiuire  the  attention  for  fUUnij; 
tnd  ele&Dsine  that  ia  necessan'  with  the  other  device.  Its  efficiency,  of 
fflUTse,  depends  upon  the  amount  of  hiiniidity  in  the  atmosphere,  but 

-  jvcrage  conditionB  in  Arizona  the  difference  lietweea  the  temperatures 
;r  wet  and  dry  thermometers  in  summer  is  about  30",  and  sometimes 

■;:  M  high  as  40°,  Fig.  34  shows  the  construction,  the  whole  being  made 
up  of  ij-in.  pipe  and  fittings.  The  pipes  and  return  bends  should  l>e 
wrapped  with  thin  cloth  and  placed  in  a  shaded  open  place,  where  the 
prriiuling  winds  will  cause  the  maximum  evaporation.  The  drip  from 
the  upper  pipe  should  be  regulated  by  means  of  the  valve  B  to  just  tlie 
amount  necessary  to  keep  wet  the  pipes  below.  As  the  cool  water  is 
drawn  from  valve  .4  it  can  readily  be  seen  from  the  drawing  that  the  pipes 
are  kept  fiUe*!  from  the  water  supply.  With  an  apparatus  of  the  size 
shown,  about  10  glasses  of  cool  water  can  l)e  drawn  at  one  time,  after 
*luch  it  will  take  about  15  min.  to  cool  another  supply  to  the  minimum 
temperature  it  will  attain. 

[An  excellent  portable  alternatjve  devioe  ia  a  coarBe-oanvaa  bag  with  a,  hottle  neok 
KBttiinloonei-i.mer,  the  "South  African  WiiterBng." — Editob.| 

Bievating  Guy  Lines  (By  L,  E.  Ives). — The  height  at  which  guy  Unes 

Benprally  cross  paths  is  just  about  that  necessary  to  strike  one  in  the  neck. 

It  is  possible  to  overcome  this  difficulty  at  slight  expense  and  at  the  same 

lime  pro\-ide  a  perfectly  strong  anchor.     A  concrete  post,  reinforced 

with  two  30-lb.  rails,  is  made  with  a  total  length  of  10  ft.     The  upper 

t)-ft,  seotion  of  this  post  is  circular  in  cross-section  and  12  in.  in  diameter, 

Ttie  remainder  is  square,  20  in.  on  a  side.     The  square  section  is  placed 

in  ihe  ground,  and  the  round  portion  extends  above  ground.     An  eye- 

■li  is  embedded  in  the  top,  and  the  guy  line  is  attached  to  this.     In 

iija  way  the  line  at  its  lowest  point  is  6  ft.  above  the  ground,  giving 

larance  usually  sufficient. 

Arc-light  Tower. — ^The  details  of  construction  of  an  arc-light  tower, 

iiie  chiefly  of  pipe,  and  used  at  the  mines  of  the  St.  Louis  Smelting 

'.  Ri^ning  Co.  in  southeastern  Missouri,  are  shown  in  Fig.  35.     These 

iTCfB  are  used  to  support  the  lights  that  illuminate  the  yards  in  the 

mmediate  ^-ieinity  of  the  main  shafts  and  shops. 

The  legs  A  of  the  towers  are  pieces  of  l^^-'"-  P'P^  set  in  concrete 
peiJmuls  at  a  hatter  of  t^  in.  per  foot.  The  three  pipes  are  tied  to- 
p-ther  at  intervals  of  4  ft.  by  means  of  the  crosebraces  B,  made  of 
'i  X  1,'4-in.  steel  cut  to  the  proper  length,  together  with  the  standard 
'ijfiipa  J,  made  of  the  same  size  of  steel,  bent  to  the  shape  shown  and  held 
I'Mhcr  by  bolts,  20°  malleable-iron  angle  washers  E  being  used  on  the 
""ipliiig  bolt  F.  At  the  top  there  are  two  triangular  plates  C  and  D, 
thai  slip  over  the  legs.     These  are  made  so  as  to  ride  the  legs  about  18 
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in.  apart.  The  caps  I  are  screwed  on  the  top  of  the  tegs  after  the  plate 
has  been  put  on.  In  the  center  of  these  plates  a  hole  is  bored  to  re- 
ceive the  pipe  G,  also  made  of  two  pieces  of  Ij^-in.  pipe  put  together 
with  an  elbow  and  reinforced  by  an  angle  brace  of  %  X  1^-in.  steel. 


DslDilorciar 
—AEC-LiaHT  TOWER  FOR 


On  this  top  piece,  which  carries  the  arc  light,  are  two  collars  H,  that  rest 
upon  the  two  triangular  plates.  Owing  to  the  way  that  the  three  legs 
are  strapped  together,  all  the  fittings  are  standard  and  the  coat  of  the 
towers  is  sniall. 


II 

EXPLOSIVBS 

Blasting  and    Handling    Explosives — Storage   and   Thawing — Safety 

Precautions 

BLASTING  AND  HANDLQVG  EXPLOSIVES 

Mammoth  Blasting  by  Electricity  (By  E.  Hibbert).— At  the  Mother 
Lode  mine  of  the  British  Ck)lumbia  Copper  Co.  in  British  Columbia,  the 
ore  is  broken  off  in  large  slices  at  infrequent  intervals,  several  hundred 
thousand  tons  being  broken  in  one  blast.  Electrical  blasting  is  used 
for  this  work.  In  the  big  blast,  of  October,  1911,  the  method  used 
was  similar  to  subsequent  blasts,  and  may  be  described  as  typical. 

Loading  started  on  the  morning  of  Oct.  2,  at  7  a.m.,  and  continued 
until  the  morning  of  Oct.  4,  at  1  a.m.  All  the  machinemen  were  em- 
ployed loading  the  ii^oles  imder  the  supervision  of  the  foreman  and  shift 
bosses.  The  deto^blLtors  were  given  to  specially  selected  men,  whose 
sde  duty  during  the  loading  was  to  make  up  the  primers  and  hand  them 
to  the  loaders,  seeing  that  the  wires  of  the  detonators  were  carefully 
unwound  and  free  from  kinks.  The  electrician  commenced  stringing 
lead  wires  on  the  morning  of  Oct.  3,  and  when  this  was  finished  he 
started  wiring  up  the  most  distant  sections,  connecting  all  holes  in 
series  of  25  to  the  lead  wires.  At  1  a.m.,  Oct.  4,  a  special  wiring  crew, 
consisting  of  the  superintendent,  foreman,  shift  bosses  and  a  few  picked 
men  was  put  on  under  the  charge  of  the  electrician  and  the  wiring  com- 
l^ted.  The  blast  was  exploded  at  10:30  a.m.  and  broke  175,000  tons 
of  ore. 

In  this  blast  2433  holes  were  loaded  with  10%  tons  of  40  per  cent, 
dynamite.     The  holes  were  connected  to  the  lead  wires  in  series  of  25, 
using  2525  Nobel's  No.  7  low-tension  detonators  with  8-ft.  lead  wires, 
the  extra  detonators  being  used  to  make  up  the  series  of  25  detonators 
in  a  circuit  in  places  where  the  holes  could  not  easily  be  connected  up  to 
the  lead  wires  in  series  of  25.     When  everything  was  ready  for  the  blast, 
the  main  lead  wires  were  connected  to  a  550-volt,  alternating-current 
circuit.    The  main  lead  wires  from  the  transformers  were  of  No.  1, 
rubber-covered  copper  wire,  and  from  these  No.  6  and  No.  8  weather- 
proofed  copper  wires  led  oflF.     No.  10  and  No.   12  weather-proofed 
copper  wires  again  led  from  the  No.  6  and  No.  8  wires  for  the  shorter 
rimiits.     All  joints  on  the  leads  were  covered  with  friction  tape. 
I  35 
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It  consists  of  a  number  of  bents  spaced  i  ft.  apart.  Six  bents  wo 
thus  give  a  length  of  20  ft.,  sufficient  to  acconiniodate  standard  pi 
Five  bents  would  probably  be  just  as  satisfactory.  Each  bent  cons: 
of  a  center  post  8X8  in.,  with  inclined  pieces  6  X  6  in.  symmetrici 
placed  on  each  side.  The  base  is  an  8  X  8-in.  by  10-ft.  piece  and  si 
able  bracing  is  provided  at  the  bottom.    The  line  of  bents  is  tied  b; 


horizontal  S  X  S-in.  piece  along  the  top  of  the  center  poets,  a  6  X  6- 
piece  at  its  bottom  and  an  8  X  8-in.  chamfered  piece  along  the  ei 
of  the  bases.  The  upper  diagonal  arms  should  be  supported  by  ii 
braces  similarly  to  the  lower  set,  although  these  are  not  shown  in  " 
illustration.  These  6  X  6-in.  diagonal  arms  should  also  be  morti: 
into  the  center  post  with  either  inclined  or  square  mortises,  as  sho 
on  the  lower  two  sets. 
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Carbide  Container  and  Measurer  (By  E.  W.  R.  Butcher). — With 
(lie  introduction  of  carbide  lamps,  it  has  been  found  UQsatisfartor>'  to 
tUow  the  miners  to  help  themselves  from  the  carbide  cans.  The 
Republic  Iron  &  Steel  Co.  therefore  furnishes  each  of  its  miners  with  a 
small  screw-top  can  which  holds  enough  carbide  to  last  one  shift.  These 
cans  are  filled  from  the  carbide  container,  a  drawing  of  which  is  shown 
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in  Fig.  26.  By  means  of  the  valves,  one  motion  of  the  lever  arm,  up  or 
down,  gives  out  just  enough  carbide  to  fill  a  miner's  can.  The  spill 
pan  is  used  to  catch  any  carbide  which  falls.  Since  the  container  has 
lieen  in  use,  the  carbide  consumption  has  been  reduced  nearly  one-half. 
A  screw  top  with  a  M-in.  pipe  for  a  lever  handle  is  provided  on  the 
top  of  the  container.  The  carbide  issues  from  the  container  bott'nn 
through  a  2-in.  pipe  connection.     In  this  connection  are  set  two  valvM, 


28  DETAILS  OF  PRACTICAL  MINING 

each  consisting  of  a  seat  and  a  plate,  in  both  of  which  are  2j^4a 
holes.  The  plate  slides  over  the  seat,  and  when  the  holes  registtn 
the  valve  is  open  and  carbide  can  pass.  When  the  holes  do  nol 
overlap  at  all,  the  valve  is  closed.  The  sliding  back  and  forth  d 
the  valve  plates  is  effected  by  the  lever  arranged  to  close  one  valW 
while  opening  the  other.  Between  the  valves  is  a  3J^-in.  nipple  of  2-ia 
pipe,  which  forms  the  measuring  box.  A  chain  connection  between  thi 
pipe  handle  of  the  cap  and  the  end  of  the  operating  lever  can  be  kepi 
locked.  The  details  of  the  construction  of  the  entire  apparatus  cu 
be  seen  in  the  drawing. 

STEAM -SHOVEL  WORK 

Changiog  Dipper  Teeth  on  Steam  Shovels  (By  Clarence  M.  Ha^t) 
— When  digging  iron  ore  with  a  steam  shovel,  it  becomes  necessaij 
at  intervals  of  two  or  three  weeks,  to  replace  the  dull  dipper  teeth  wit! 
sharp  ones.     As  there  are  four  teeth  used  on  a  dipper,  the  time  thu 


spent  in  the  course  of  a  season  is  an  important  item.  Formerly 
tooth  was  fastened  to  the  dipper  with  six  1-in.  bolts.  With  this  metho 
much  trouble  was  experienced;  for,  unless  there  was  absolutely  no  pla; 
between  the  dipper  and  the  tooth,  the  whole  strain  of  the  digging  cam 
on  the  bolts,  which  bent  so  much  that  It  was  difficult  to  remove  then 
On  this  account  the  changing  of  a  tooth  was  generally  done  on  Sunda. 
in  order  not  to  delay  operations.  As  it  is  not  necessary  to  change  a 
the  teeth  at  the  same  time,  a  part  of  almost  every  Sunday  had  to  b 
devoted  to  this  work. 

At  many  mines  now  a  new  method  of  attachment  is  in  use,  whic 
makes  the  removal  and  the  replacement  of  a  tooth  a  comparativel 
simple  matter.  A  strap  of  J^  X  5-in,  iron,  bent  as  shown  in  Fig.  2( 
is  riveted  inside  the  dipper  on  the  face  which  digs  the  ore.  The  dippe 
tooth  has  a  lug  projecting  from  one  side  near  the  back  end,  as  shoy 
in  Fig.  28.  The  loops  in  the  strap  are  wide  enough  to  admit  the  toot 
and  this  lug  easily.  When  the  lug  is  behind  the  strap  the  inset  part  c 
the  tooth  fits  against  the  edge  of  the  dipper.     The  end  of  the  tooth  i 
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to  one  side  until  it  touches  the  side  of  the  strap.  A  wooden 
3  theu  driven  in  between  the  tooth  and  the  other  side  of  the  strap 
the  lug  in  place,  completing  the  operation.  The  lug  prevents 
h  from  falling  out  and  the  edge  of  the  dipper  takes  all  the  strain, 
should-  The  inserted  tooth  ia  shown  in  Fig.  29.  To  remove  the 
the  operation  is  reversed;  the  wedge  is  driven  out,  any  dirt  in  the 
ia  removed,  the  tooth  is  shoved  to  one  side  until  the  lug  will  clear 
strap,  and  the  tooth  is  then  pulled  off. 

Grade  Board  (By  L.  B.  Pringle). — A  grade  board  used  extensively 
steam-shovel  mining  around  Hibbing,  Minn,  is  shown  in  Fig.  30. 
,e  novel  feature  of  the  device  consists  in  the  fact  that  the  meaaure- 
Bts  are  so  adjusted  that  the  terms  "per  cent."  and  "inches"  are 
interchangeable. 

The  necessary  equipment  consists  of  a  board,  1  X  8  in.  by  10  ft., 
baring  its  two  edges  carefully  planed  and  parallel,  of  one  small  car- 
penter's spirit  level,  of  two  round  iron  pins  J^  X  24  in.,  having  standard 
flat  bolt  heads,  and  of  a  supply  of  wood  suitable  to  cut  into  small  blocks 

D!rtcHon  of  7mve/ 


If  various  thicknesses.  A  handle  1  X  IM  X'5  in.  may  be  cut  in  the 
ard  to  facilitate  carrying.  The  pins  are  spaced  exactly  8  ft.  4  in. 
ijirt,  parallel  to  the  direction  of  travel  of  the  shovel,  and  are  driven 

•'"^.  to  the  ground.     By  means  of  the  board  and  level  the  pins  are 

'  mught  to  the  same  elevation.  Then  for  <iown-grades  a  grade  block 
-  placed  under  the  board  on  top  of  the  rear  pin;  for  up-grades,  under 
]■-  board  on  top  of  the  front  pin.  For  a  1.0  per  cent,  grade  there  ia 
-■']  ft  1-in.  block;  for  a  1.5  per  cent,  grade  a  Ij^-in.  block;  etc.  The 
'siration  shows  the  application  of  the  method  in  running  a  2.25 
r  cent,  down-grade.  The  shovel  runner  sights  along  the  uppnr  edge 
f  be  board  at  a  graduated  stick  or  rule  held  upright  by  a  helper  at 
'i^uus  points  along  the  line,  and  knowing  the  depth  below  grade  he  ts 
'  r;iny  throughout  the  course,  and  the  height  of  the  top  of  the  board 
"ivi!  the  ground,  he  can  readily  ascertain  the  depth  of  cut  noedod  at 
1  point.  The  percentage  of  error  increases  with  the  length  of  winlit 
i-iQ  from  a  set-up;  but  by  making  two  and  sometimes  threi!  wcl-iipn 

■  iav-  the  error  found  by  checking  with  the  engineers'  lovoling  is  to 
i^iU  that  it  can  be  disregarded. 
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Track  Connections. — -Much  time  is  lost  in  steam-shovel  work  in 
"moving  up,"'  This  loss  ia  usually  due  either  to  derailment  on  account 
of  poor  track  laying  or  to  the  slowness  with  which  the  crew  makes  the 
connections.  In  order  to  save  time  the  arrangement  for  connecting  track 
sections,  illustrated  in  Fig.  31,  has  been  devifed  and  used  in  many  pits 
on  the  Mesabi  iron  range.  Not  only  does  it  save  time  in  laying  the  track, 
but  insures  a  connection  that  the  wheels  will  pass  over  without  dai^er 
of  derailment.  It  consists  of  two  4  X  6-in.  angles,  shop  riveted  to  a  ?^-in. 
plate,  which  is  as  wide  as  the  tie  used  and  long  enough  to  accommodate 
the  size  rail  used  in  the  sections.  The  angles  are  spaced  ^  in.  widor 
than  the  width  of  the  base  of  the  rail.  The  holes  for  connecting  the  rails 
are  spaced  and  bored  as  in  ordinary  angle  bars,  except  that  there  is  but 
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one  hole  for  each  rail,  which  is  H  in,  larger  in  diameter  than  the  bolts  id 
order  to  lessen  the  difficulty  in  making  the  joint.  Two  plates,  with  their 
upright  angles,  are  bolted  to  a  good  tic,  as  shown  in  the  accompanying- 
drawing.  It  is  customary  to  bolt  the  connecting  tie  to  the  front  section ' 
while  the  steam  shovel  is  at  work.  As  soon  as  the  whistle  blows  to 
move  up,  the  rear  section  is  carried  forward;  and  it  is  only  necessary  to 
pass  a  bolt  through  each  plate  to  make  the  connection  instead  of  having 
trouble  with  two  pairs  of  angle  bars. 

Rigid  Track-connection  (By  E.  C.  Kingston). — The  rail  chair  or 
track  connection  illustrated  in  Fig.  32  has  the  advantage  over  that  just 
described  of  affording  greater  rigidity,  as  it  fits  over  the  ba^e  of  the  rail 
and  prevents  a  sideways  roll.  The  chair,  made  by  the  Bucyrus  Co.,  is 
a  steel  casting  fitting  the  rail  loosely,  its  length  corresponding  to  the  width 
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of  a  tie,  8  in.  Id  steam-shovel  work,  the  new  track  usually  lies  on  an 
up-grade,  since  the  shovel  tends  to  imbed  the  section  on  which  it  rests. 
This  fact,  combined  with  the  rough  bottom  and  the  necessity  of  providing 
fcH*  side  swing,  accounts  for  the  lat^  clearance  allowed,  the  short  length 
of  tbe  casting  and  the  placing  of  the  holes  for  the  pins  near  the  ends  of 
the  n^  The  pins  are  not  threaded  and  can  be  quickly  inserted  and 
removed^  They  are  chained  to  the  casting  to  prevent  losing.  Both  of 
tile  rail  ends  Ue  on  one  metal  plate  and  the  tops  are  thus  always  main- 
tained at  the  same  level,  which  is  not  always  possible  when  using  bridle- 
bars.  More  clearance  is  allowed  on  the  sides  of  the  rail  base  than  shows 
in  the  illustration,  in  order  to  permit  swinging  the  r^  in  making  a  curve. 
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Backing  Block  (By  L.  B.  Pringle). — The  block-and-clamp  device 
of  Fig.  33,  was  developed  and  adopted  for  its  steam  shovels  by  the  Oliver 
Iron  Mining  Co.,  Hibbing,  Minn.  It  is  of  simple  construction,  is  quickly 
ud  cheaply  made,  is  easy  to  handle,  and  has  proved  a  success.  The  block 
<B  placed  against  the  hind  wheel  of  a  steam  shovel  and  prevents  any  back- 
ward movement  of  the  machine  as  the  dipper  gouges  into  the  dirt,  or 
vbea  the  shovel  is  working  on  an  up-grade. 

Tbe  material  for  block,  clamp  and  pin  is  wrought  iron.  The  block  is 
nude  from  1  X  23^-in.  stock  bent  into  a  right-angled  triangle  with  dimcn- 
siooH  as  shown.  The  clamp  is  of  1  X  2i^-in.  stock,  made  to  fit  snug  over 
(he  r&fl  and  through  the  block.  The  holes  in  the  sides  of  the  clump  arc 
nit  to  fit  a  pin  1  X  Ij^  in.  tapered  to  1  X  1  in.  and  10  in.  long.  The 
<ljstance  from  the  top  of  the  clamp  to  the  upper  edge  of  the  holes  is  7J^ 
OL,  thus  allowing  }4-^-  play  beneath  the  bottom  of  the  rail.  There  is 
*pproximate]y  10  in.  of  longitudinal  play  between  the  clamp  and  the 
iiuter  edges  of  the  block.    This  permits  the  clamp  to  be  placed  against  a 
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tie,  and  the  block  so  adjusted  as  to  have  its  working  face  over  the  tie  or 
beyond  it.  If  the  block  is  inclined  to  slip,  a  small  iron  or  wooden  wedge 
inserted  between  the  block  and  rail  at  the  rear  end  will  make  it  secure. 
Unless  the  shovel  is  unusually  large  or  is  working  in  extremely  hard 
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Pia.   33. — ASSEMBLED  PARTS  OP  STEAM-SHOVEL  BLOCK. 

ground  or  is  on  a  maximum  up-grade,  one  block  and  clamp  will  be 
sufficient. 

MISCELLANEOUS  NOTES 

Cooler  for  Drinking  Water  (By  E.  W.  Durfce). — For  those  living  in 
arid  regions,  where  a  supply  of  ice  is  not  always  available,  the  apparatus 
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rm.    \\\. — HM ALL-SIZE  RADIATOK-TYPE  WATER  COOLER. 

htM't^in  dt»Horih(Ml  will  be  found  satisfactory  for  supplying  cool  drinking 
WHtoi\     Ono  haH  Ixmmi  in  use  at  the  Alvarado  mine  for  at  least  two  sum-' 
luciM  Hiui  \\\\}^  btHM\  found  superior  in  every  way  to  the  oUa^  so  commonly 
utHKl  thmuithout  tho  southwestern  United  States.    It  is  more  efficient  as  a 
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cooltf ,  is  perfectly  sanitary  and  does  not  require  the  attention  for  filling 
and  cleansing  that  is  necessary  with  the  other  device.  Its  efficiency,  of 
course,  depends  upon  the  amount  of  huinidity  in  the  atmosphere,  but 
for  average  conditions  in  Arizona  the  difference  between  the  temperatures 
d  the  wet  and  dry  thermometers  in  simmier  is  about  30°,  and  sometimes 
nins  as  high  as  40**.  Fig.  34  shows  the  construction,  the  whole  being  made 
up  of  j2-in.  pipe  and  fittings.  The  pipes  and  return  bends  should  be 
wrapped  ^-ith  thin  cloth  and  placed  in  a  shaded  open  place,  where  the 
prevailing  winds  will  cause  the  maximum  evaporation.  The  drip  from 
the  upper  pipe  should  be  regulated  by  means  of  the  valve  B  to  just  the 
amount  necessary  to  keep  wet  the  pipes  below.  As  the  cool  water  is 
drawn  from  valve  A  it  can  readily  be  seen  from  the  drawing  that  the  pipes 
are  kept  filled  from  the  water  supply.  With  an  apparatus  of  the  size 
shown,  about  10  glasses  of  cool  water  can  be  drawn  at  one  time,  after 
which  it  will  take  about  15  min.  to  cool  another  supply  to  the  minimum 
temperature  it  will  attain. 

[An  excellent  portable  alternative  device  is  a  coarse-canvas  bag  with  a  bottle  neck 
Beved  into  one  comer,  the  "South  African  Water  Bag/' — Editor.] 

Elevating  Guy  Lines  (By  L.  E.  Ives). — The  height  at  which  guy  lines 
generally  cross  paths  is  just  about  that  necessary  to  strike  one  in  the  neck. 
It  is  possible  to  overcome  this  difficulty  at  slight  expense  and  at  the  same 
time  provide  a  perfectly  strong  anchor.  A  concrete  post,  reinforced 
with  two  30-lb.  rails,  is  made  with  a  total  length  of  10  ft.  The  upper 
6-ft.  section  of  this  post  is  circular  in  cross-section  and  12  in.  in  diameter. 
The  remainder  is  square,  20  in.  on  a  side.  The  square  section  is  placed 
m  the  ground,  and  the  round  portion  extends  above  ground.  An  eye- 
bolt  is  embedded  in  the  top,  and  the  guy  line  is  attached  to  this.  In 
this  way  the  line  at  its  lowest  point  is  6  ft.  above  the  ground,  giving 
clearance  usually  sufficient. 

Arc-light  Tower. — The  details  of  construction  of  an  arc-light  tower, 
made  chiefly  of  pipe,  and  used  at  the  mines  of  the  St.  Louis  Smelting 
4  Refining  Co.  in  southeastern  Missouri,  are  shown  in  Fig.  35.  These 
towers  are  used  to  support  the  lights  that  illuminate  the  yards  in  the 
immediate  vicinity  of  the  main  shafts  and  shops. 

The  legs  A  of  the  towers  are  pieces  of  l^^-in.  pipe  set  in  concrete 
pedestals  at  a  batter  of  }r^  in.  per  foot.  The  three  pipes  are  tied  to- 
gether at  intervals  of  4  ft.  by  means  of  the  crossbraces  B,  made  of 
H  X  l^-^-in.  steel  cut  to  the  proper  length,  together  with  the  standard 
cUmps  J,  made  of  the  same  size  of  steel,  bent  to  the  shape  shown  and  held 
together  by  bolts,  20^  malleable-iron  angle  washers  E  being  used  on  the 
coupling  bolt  f'  At  the  top  there  are  two  triangular  plates  C  and  D, 
that  slip  over  the  legs.    These  are  made  so  as  to  ride  the  legs  about  18 


34 


DETAILS  OF  PRACTICAL  MINING 


in.  apart.  The  caps  /  are  screwed  on  the  top  of  the  legs  after  the  plate 
has  been  put  on.  In  the  center  of  these  plates  a  hole  is  bored  to  re- 
ceive the  pipe  G,  also  made  of  two  pieces  of  l>^-in.  pipe  put  together 
with  an  elbow  and  reinforced  by  an  angle  brace  of  ^  X  l>^-in.  steel. 


On  this  top  piece,  which  carries  the  arc  light,  are  two  collars  H,  that  rest 
ujwn  the  two  triangular  plates.  Owing  to  the  way  that  the  three  legfi 
arc  strap]>c>d  together,  all  the  fittings  are  standard  and  the  cost  of  the 
towers  is  small. 
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EXPLOSIVBS 

Blasting  and   Handling     Explosives — Storage   and   Thawing — Safety 

Precautions 

BLASTING   AND  HANDLQVG  EXPLOSIVES 

Mammoth  Blasting  by  Electricity  (By  E.  Hibbert).— At  the  Mother 
Lode  mine  of  the  British  Columbia  Copper  Co.  in  British  Columbia,  the 
ore  is  broken  off  in  large  slices  at  infrequent  intervals,  several  hundred 
thousand  tons  being  broken  in  one  blast.  Electrical  blasting  is  used 
for  this  work.  In  the  big  blast,  of  October,  1911,  the  method  used 
was  similar  to  subsequent  blasts/ and  may  be  described  as  typical. 

Loading  started  on  the  morning  of  Oct.  2,  at  7  a.m.,  and  continued 
until  the  morning  of  Oct.  4,  at  1  a.m.  All  the  machinemen  were  em- 
ployed loading  the  holes  imder  the  supervision  of  the  foreman  and  shift 
bosses.  The  detopfusitors  were  given  to  specially  selected  men,  whose 
sole  duty  during  the  loading  was  to  make  up  the  primers  and  hand  them 
to  the  loaders,  seeing  that  the  wires  of  the  detonators  were  carefully 
unwound  and  free  from  kinks.  The  electrician  commenced  stringing 
lead  wires  on  the  morning  of  Oct.  3,  and  when  this  was  finifihed  he 
started  wiring  up  the  most  distant  sections,  connecting  all  holr^  in 
series  of  25  to  the  lead  wires.  At  1  a.m.,Oct.  4,  a  special  wiring  crew, 
consisting  of  the  superintendent,  foreman,  shift  bosses  and  a  few  picket] 
men  was  put  on  under  the  charge  of  the  electrician  and  the  wiring  corn- 
pleted.  The  blast  was  exploded  at  10:^a.m.  and  broke  175,(KlO  ton-i 
of  ore. 

In  this  blast  2433  holes  w«e  loaded  with  10^  ton?  of  40  per  cent, 
dvnamite.  The  holes  were  connected  to  the  lead  wir*i!  in  «^e!»  of  25, 
using  2525  Xobel's  No.  7  low-tenaon  detonators  with  %-ft.  lea/i  wir*r«, 
the  extra  detonators  being  used  to  make  up  the  series  of  25  dfrtousLior* 
in  a  circuit  in  places  where  the  holes  could  not  eanly  h^  connect/j^i  up  to 
the  lead  wires  in  series  of  25.  When  erervthinir  wa«  r«^ v  for  r  he  hl^.** , 
the  main  lead  wires  were  c(Muie<ted  to  a  550-voJt.  sd^.^rr^UT^z^'^irs^r.* 
circuit.  The  main  lead  wines  froo  th#!r  trarjforrr^-er*  w*rre  of  No,  I 
rubber-covered  copper  wire,  and  from  tte»^  Xo,  ^  ^rA  N'o-  h  '»«;A*r.<^.'' 
proofed  copper  wires  led  off.  Xo.  10  xiA  Xo,  12  w^'T.^-pT^j^/^l 
copper  wires  ag^un  led  from  tl^  Xo.  6  xrA  Xo,  »  w.r'i*,  for  rl*fr  *i*fjr.^r 
drauts.    All  joint*  on  xhe  leads  w^n  wrtr*^  »^.r>  fr^^i^j^  taf^. 

U 
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The  No.  7  low-tension  detonators  with  8-ft.  lead  wires  have  a  re-  - 
sistance  of  one  ohm  and  require  }4  amp.  for  detonation.  In  the  blast 
described,  there  were  101  circuits  with  25  holes  in  series  in  each  circuit,  « 
and  as  a  current  of  }^i  amp.  was  required  in  each  circuit,  a  current  of 
101  X  0.5,  or  50.5  amp.,  was  required  in  the  main  lead  wires,  figuring 
no  losses.  Had  connection  been  made  to  the  110-volt  lighting  system, 
the  total  resistance  of  the  leads  and  detonators  would  require  to  be 
under  110  -^  50.5,  or  2.2  ohms.  With  the  wiring  used  this  did  not 
leave  enough  margin  for  safety,  figuring  on  poor  joints,  etc.,  and  so 
connection  was  made  to  the  550-volt  circuit,  especially  as  no  instance 
had  been  noted  at  this  mine  where  excess  of  power  caused  any  trouble 
with  complete  detonation. 

In  connection  with  electrical  blasting,  care  must  be  taken  that  the 
resistances  in  the  various  circuits  are  well  balanced,  so  that  all  the  de- 
tonators will  explode  at  the  same  time.  The  best  way  to  insure  this  is 
to  use  large  lead  wires  and  to  take  care  that  the  same  number  of  de- 
tonators are  connected  up  in  each  Series.  This  was  illustrated  in  a 
rather  forcible  manner.  On  one  occasion  a  small  blast  had  to  be  ex- 
ploded and  the  electrician  did  the  wiring  for  it.  He  had  been  instructed 
to  see  that  all  detonators  were  connected  up  in  even  series,  but  on  this 
occasion  there  were  101  holes  to  be  connected,  and  he  took  the  chance  of 
making  three  series  of  25  holes  and  one  series  of  26  holes,  the  last  series 
being  nearest  to  the  main  leads.  After  the  blast,  it  was  noticed  that 
the  three  series  of  25  holes  had  exploded,  but  the  series  of  26  holes  had 
failed  to  explode;  fortunately  the  unexploded  holes  were  easy  to  rewire. 
It  was  considered  possible  that  if  the  speed  at  which  the  fuse  wires  in  the 
detonators  reach  the  detonating  temperature  was  less  than  the  speed 
of  explosion,  then,  given  suitable  conditions,  the  explosion  from  the 
series  of  25  could  break  the  lead  wires  of  the  series  of  26  before  the  fuse 
wires  in  these  detonators  had  reached  the  detonating  temperature,  and 
so  cause  the  failure  to  explode. 

Some  experiments  were  made  to  test  out  this  idea.  Two  detonators 
were  wired  in  series  and  one  lead  wire  was  wound  round  another  single 
detonator.  The  two  detonators  were  connected  through  one  circuit 
to  the  battery  and  the  single  detonator  through  another  parallel  circuit. 
When  fired,  the  single  detonator  exploded,  broke  the  lead  wire  around 
it,  and  the  other  two  detonators  failed  to  explode.  This  showed  that 
with  the  current  employed  the  speed  of  explosion  of  a  detonator  was 
'  greater  than  the  speed  of  heating  up  the  fuse  wire  in  a  detonator.  Similar 
results  were  obtained  by  connecting  up  in  this  manner  series  of  two  and 
three,  and  series  of  three  and  four  detonators.  It  is  possible  that  the 
failure  of  the  26  holes  to  explode  may  have  been  due  to  some  other 
cause,  but  the  experiment  showed  clearly  the  necessity  for  having 
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I'SI-talancwl  circuits  writh  the  saDie  number  of  detonators  in  series  tn 
•  .ibciri'uil. 

Sinking  with  X>elay-Actioc  Fuses  (By  W.  V.  DeCamp). — Tho  some- 
«bl  recent  development  of  the  electric  detonator  known  as  the  "delay- 
itUiin  fufie,"  placed  on  the  market  some  years  ago  by  the  Giant  Powder 
( ".  nn<l  later  by  the  Du  Pont  company,  haa  neither  the  disadvantages  of 
h<>  iiutantaneous  electric  detonator  nor  those  of  the  long  black-powder 
iiip,  subject  to  so  many  causes  of  faihire.  The  delay-action  fuse,  Fig. 
iii.  id  in  reality  an  electrical  means  of  spitting  holes;  for  it  consists  simply 
I'i  1  small  piece  of  gutta-percha  fuse,  on  one  end  of  which  is  placed  an 
ii'liouj-  detonator,  and  on  the  other  a  cap  containing  the  igniting 
lij^iterial.  Through  this  cap,  terminal  wires  are  inserted  and  connected 
by  1  ribbon  or  sponge  of  low-fusion  material.  This  sponge  is  ignited  by 
the  passing  current  and  in  turn  ignites  the  fuse,  which  burns  to  the  cap 
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aiiil  explo<les  the  chaise.  It  is  obvious  that  any  length  of  delay  can  be 
obtained  by  lengthening  the  piece  of  fuse.  The  entire  device,  fuse, 
tlrtonnlor  nnd  ignition  cap,  is  inca.<«!d  in  a  rubber  tube  and  coated  with 
1  good  waterproofing  paint.  The  terminal  wires,  where  they  enter  the 
lotion  cap,  are  also  incased  in  sulphur,  insuring  perfect  insulation. 
In  most  underground  work  only  three,  or  possibly  four,de!ays  are  neces- 
8uy.  Each  fuse  with  terminal  wires  attached  has  a  tag  fastened  to  it, 
Rkting  its  numlier,  so  that  there  need  be  no  confusion  whatever  in 
loading  holes. 

A  thorough  trial  of  this  type  of  fuse  was  made  at  the  property  of  the 
Picific  Copper  Mining  Co.,  Crown  King,  Ariz.,  and  it  resulted  in  a 
material  reduction  in  sinking  costs.  The  shaft  in  which  the  trial  was 
niadc  was  broken  about  7  X  10  ft.,  and  while  sinking  through  an  ex- 
trejnely  hard  siliceous  schist  a  large  volume  of  water  was  encountered; 
iliie,  with  the  small  dimensions  of  the  shaft  and  the  hard  rock,  greatly 
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delayed  the  work;  20  to  24  holes  were  required  to  break  a  4-ft.  round; 
missed  holes  were  a  regular  occurrence  and  the  cost  became  almost 
prohibitive.  The  average  time  required  for  a  full  round  was  from  36  to 
48  hr.  and  the  average  depth  broken  was  4  ft.  During  the  month  previ- 
ous to  the  use  of  delay  fuses  the  daily  average  advance  was  2.1  ft.  The 
delay  fuses  were  used  on  the  last  48  ft.  of  shaft  sunk,  10  rounds  being 
required  in  this  distance.  Every  round  fired  was  satisfactory,  there 
being  only  two  missed  holes  in  the  entire  10  rounds. 

Comparative  Costs  op  Sinking  Wet  Shaft  with   and   without  Dklay-action 

Fuses 

Ordinary  method;  UBins  delay-action  fuses; 

depth  sunk,  63  ft.;  depth  sunk.  48  ft.; 

T  »U^..  time,  30  days  time,  15  oays 

^^^O^'  Total  Cost  Total  Cfost 

cost  per  ft.  cost  per  ft. 

Miners $1210.75    $19.20  $617.50  $12.87 

Topmen 242.00       3.84  116.00  2.42 

Engineers 522.80       8.35  310.00  6.45 

Foreman 186.00       2.95  99.00  2.06 

Blacksmith  and  helper . .  •  .      239 .  30       3.81  1 22 .  00  2 .  54 

$38.15  $26.34 

Power  supplies : 

Fuel  oil 648.00      10.30  402.00  8.38 

Lubricants 37.87       0.60  21.00  0.43 

Coal 35.50       0.56  16.20  0.33 

11.46  9.14 

Supplies: 

Machine  repairs 22.80       0.36  19.60  0.40 

Powder 194.00       3.09  91.60  1.90 

Fuse 42.15       0.68  a24.00  0.50 

Caps 6.60       0.01  

Candles 34.75       0.56  612.10  0.25 

4.70  3.06 

Timbering : 

Setting 72.00        1.15  45.00  0.94 

Framing 63.00        1.00  46.50  0.97 

Timber 190.00       3.02  146.50  3.05 

5.17  4.96 

Water: 

Fuel  and  oil 139.50       2.22  210.60  4.37 

Pumping  labor 27.00       0.43  124.00  2.58 

2.67  6.96 

Total $62.15  $60.44 

a — Electric  fuses. 
h — Lamp. 

Operations  were  as  follows:  After  loading,  the  holes  were  connected 
in  series  and  thence  to  a  220-volt  direct-current  lighting  line  on  which 
there  were  two  switches,  one  at  the  nearest  level,  the  other  at  the  collar 
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of  the  shaft,  botK  under  lock  and  key,  the  key  in  possession  of  the  boss. 
Three  different  len^hs  of  fuse  were  used,  one  length  on  the  eight  cut- 
holes,  the  second  length  on  the  next  row  of  four  holes  on  each  side  and 
the  third  length  on  the  two  rows  of  end  holes,  as  shown  in  the  diagram, 
Rg.  36.  The  length  of  fuse  in  each  case  was  1.5  in.,  2  in.  and  3  in., 
respectively.  From  such  a  round  one  would  naturally  expect  to  get 
thr»  distinct  reports,  but  such  was  never  the  case.  There  would  be  from 
8  to  16  reports  for  the  entire  roimd;  the  reports  would  be  close  together 
and  sounded  much  like  the  rattle  of  a  bunch  of  firecrackers.  The  large 
number  of  reports  obtained  was  probably  due  to  the  fact  that  pieces  of 
fuse  of  the  same  length  would  not  burn  down  in  exactly  the  same  time, 
and  to  the  probable  difference  in  resistance  of  the  ignition  material  in 
different  caps,  thereby  requiring  a  sUghtly  longer  time  for  ignition. 

In  all  of  the  10  rounds  the  rock  was  broken  much  finer  than  had  been 
the  case  with  ordinary  fuse;  this  was  probably  due  to  the  rapid  succession 
of  the  explosions,  the  rock  mass  being  maintained  thereby  in  a  constant 
state  of  rapid  vibration,  resulting  in  greater  fracturing,  as  the  successive 
charges  would  explode.  The  average  depth  of  round  using  delay  fuses 
was  5  ft.,  the  average  depth  broken,  4.8  ft.,  and  the  average  time  for  each 
round,  36  hr. 

The  accompanying  table  shows  the  difference  in  cost  of  sinking  by 
the  two  methods.  It  will  be  seen  from  total  costs,  that  there  was  a  large 
increase  in  the  expense  of  handling  water,  also  an  increase  in  cost  of 
engineers,  due  to  some  heavy  repairs  made;  otherwise  the  costs  check 
up  fairly  well. 

Blasting  Box  for  Sinking  {Proceedings,  Lake  Superior  Mining  Institute). 
—A  device  ^hich  is  ingenious  and,  so  far  as  known,  unique,  was  em- 
ployed in  sinking  the  Palms  shaft  of  the  Newport  Mining  Co.  It  was  a 
parafl^  pasteboard  box,  9  X  33^^  X  IJ'^  in.  deep.  In  the  sides  of  this 
box,  near  the  bottom,  holes  were  made  with  an  iron  punch  just  large 
enough  for  a  fuse  to  fit  snugly.  As  first  used,  a  positive  electric  wire  was 
led  through  one  end  and  a  negative  through  the  other,  and  the  ends  of 
these  connected  with  a  1-amp.  electric  fuse.  Two  of  the  boxes  were 
used  at  once  to  blast  the  cut,  which  consisted  of  about  40  holes.  From 
the  surface,  two  positive  wires  of  14-gage  copper  were  strung,  one  for 
each  box;  the  negative  wires  from  the  boxes  were  connected  to  the  air 
pipe.  After  fuses  of  proper  length  were  inserted  through  the  holes  in  the 
box,  a  small  quantity  of  F.  F.  rifle  powder  mixed  with  ordinary  black 
blasting  powder  was  strewn  over  the  1-amp.  fuse  and  the  box  was  covered 
with  a  wooden  Ud.  When  the  men  reached  the  surface  they  tested  with 
a  galvanometer  to  find  out  whether  the  wire  connections  were  satis- 
factory when  the  circuit  was  closed.  Then  a  250-volt  current  was  thrown 
on  and  the  1-amp.  fuse  was  melted  so  that  the  powder  ignited,  and  in 
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turn  ignited  the  fuses  leading  into  the  boxes.    The  cross  spitting  of  ti  -  ^ 
fuses  across  the  boxes  made  it  almost  impossible  for  a  misfire  to  coco  . 
The  lengths  of  the  fuses  were  adjusted  to  get  the  proper  sequence  »  _ 
holes. 

It  was  foimd,  however,  that  the  preparation  of  the  1-amp.  fuse  bo  - 
required  too  much  labor,  so  that  later  an  electric  blasting  squib  WB 
used  to  ignite  the  powder  in  the  box.    A  squib  was  placed  through  a  hoi 
in  each  end  of  the  box,  two  being  used  to  insure  igniting  the  powdei 
and  the  boxes  were  connected  in  series  with  only  one  No.  14  positifi 
copper  wire  from  the  surface  and  with  a  single  negative  wire  conneotec 
to  the  air  pipe.    Finally,  a  Du  Pont  relay  electric  fuse  igniter  was  naed 
and  connected  with  the  squib. 

Electric  Blasting  with  Dry  Battery  (By  C.  Carleton  Semple}.^- 
A  cheap  electric  blasting  apparatus  can  be  made  from  dry  batteries  aoeh 
as  are  used  for  electric  call-bell  work.  Tests  show  that  at  least  two  eaps 
can  be  detonated  for  each  cell  in  the  battery.  This  would  indicate  that 
a  battery  of  eight  cells  should  suffice  for  any  ordinary  drift  round.  The 
eight  cells  may  be  placed  in  a  wooden  box,  conveniently  in  two  rows  of 
four  cells  in  the  row.  The  cells  should  be  connected  in  series,  one 
battery  terminal  being  connected  to  one  of  two  blinding  posts  placed 
near  together  at  one  end  of  the  box.  The  other  battery  terminal  should 
be  connected  to  the  center  of  a  two-point  switch  secured  to  the  end 
of  the  box  near  the  two  binding  posts.  One  point  of  the  switch  should  be 
connected  to  the  second  binding  post;  the  second  point  of  the  switchi 
not  being  connected,  is  the  off  position.  The  box  should  be  equipped 
with  a  substantial  hinged  cover,  preferably  locked  in  place,  and  a  stout 
strap  which  may  be  slung  over  the  shoulder  for  carrying  the  battery 
about. 

The  operation  is  simple.  The  switch  is  carried  on  the  oflF  or  blank 
point.  The  wires  from  the  round  are  secured  in  the  binding  posts  and 
when  ready  to  blast  the  switch  is  slipped  over  to  the  other  position. 
The  effect  is,  of  course,  instantaneous  unless  an  attempt  is  made  to  fire 
too  many  holes  for  the  number  of  cells  used.  While  the  flow  of  current  ia 
strong,  the  circuit  is  broken  so  quickly  by  the  detonation  of  the  chaiges 
that  the  dry  cells  should  recover  quickly  and  be  serviceable  for  a  long 
time. 

It  is  a  simple  matter  to  arrange  such  a  battery  so  that  the  circuit  may 
be  tested  by  sending  through  a  small  current  before  switching  on  the 
full  current  of  all  the  cells  in  series.  One  poimd  of  No.  22  copper  magnet- 
wire,  wound  on  a  spool  for  convenience,  placed  in  the  circuit  of  only  one 
electric  detonator,  will  enable  one  to  send  the  current  of  one  dry  cell 
through  the  circuit  without  exploding  the  detonator.  If,  then,  the  bat- 
tery box  is  so  arranged  with  one  cell  in  circuit  with  such  a  spool  of  wire 
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Fuse-cutting  Bencli  (By  S.  H.  Moore). — A  good  bench  used  at  the 
Success  mine  in  Idaho  is  shown  in  Fig.  38.  It  is  cheap  and  simple  and 
has  proved  satisfactory.  The  bench  is  3  X  9  ft.  Two  rollers,  one  2  in. 
and  one  4  in.  in  diameter,  are  mounted  at  one  end  to  hold  the  fuse  cdL 
One  of  the  bearings  for  each  roller  pin  is  slotted,  so  that  the  rollers  are 
easily  removable.  Across  the  opposite  end  of  the  bench  is  nailed  a 
1  X  2-in.  slat,  and  on  top  of  this  is  a  lever  made  of  IM  X  2-in.  material, 
slightly  beveled  on  its  lower  edge,  with  a  weight  attached  to  jta  handle; 
the  fulcrum  end  is  raised  just  the  thickness  of  a  fuse,  bo  that  when  the 
weight  is  applied,  the  lever  bears  equally  upon  all  the  fuses  between  it 
and  the  slot.  A  chopping  block  of  2  X  4-in.  material  is  nuled  at  such  a 
distance  from  the  lever  as  to  give  the  desired  length  of  fuse,  and  in  such  a 
r  as  to  be  easily  replaced  when  worn  out. 
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To  use  the  bench,  five  large  coils  are  placed  on  the  larger  roller,  and 
five  small  coils  on  the  smaller  roller.  It  is  found  that  by  piling  coils  on 
top  of  one  another,  and  pushing  the  roller  through  before  removing  tbe 
paper,  no  difficulty  is  experienced  from  the  coils  becoming  entangled. 
The  ends  of  10  fuses  are  placed  under  the  lever,  and  with  one  blow  of  a 
sharp  ax  on  the  chopping  block,  the  fuses  are  easily  cut  to  exactly  the 
same  length.  The  new,  evenly  cut  ends  are  again  placed  under  the 
lever  before  releasing  the  hold.  The  cut  fuses  are  rolled  in  coUs  of  10 
each  with  the  ends  to  be  capped  sticking  out  slightly.  If  a  glancing  blow  ■ 
be  given  on  a  good  chopping  block  with  a  sharp  ax,  the  end  of  the  cut 
fuse  will  cap  better  than  when  cut  with  a  knife  and  equally  as  well  as 
when  cut  with  a  crimper.     With  a  little  practice,  500  fuses  can  be  cut, 
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coiM  ud  counted  in  a  hour,  as  compared  with  half  a  day  when  cut 

ftiwder  Chutes  for  Opei^its  (By  B.  M.  Concklin). — An  arrange- 
nnt  has  been  installed  in  several  of  the  opcnpits  upon  the  Measbi 
oBfe  (or  the  purpose  of  saving  time  and  facilitating  the  distribution 
of  btuk  powder  to  points  within  the  pits,'  The  device,  as  shown  in 
i^  39,  is  smple  in  itself,  coosisting  of  two  greased  slides  in  which  run 
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tn-0  triangular-shaped  boxes  made  to  carry  from  four  to  six  kegs  of 
black  powder,  and  an  arrangement  of  sheaves  at  the  top  of  the  slides 
u  shown  in  the  accompanying  engraving.  The  operation  is  accom- 
plished by  means  of  gravity,  the  loaded  box  carrying  the  empty  one 
to  the  top.  The  speed  is  regulated  by  means  of  the  brake  shown, 
Wiere  the  pits  are  deep  and  the  lower  levels  are  inaccessible,  except  by 
long  and  steep  climbs,  this  contrivance  has  been  the  means  of  a  con- 
Bderable  saving  of  time  and  money  as  well  as  acting  as  a  safety  device 
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for  the  prevention  of  possible  explosions  when  the  powder  is  thrown 
over  the  banks  into  the  pits. 

Bag  for  Canying  Dynamite  (By  W.  R.  Hodge). — In  the  Burra  Burra 
mine  of  the  Tennessee  Copper  Co.,  it  is  often  necessary  to  carry  a  box 
of  powder  up  or  down  150  ft.  of  ladders  to  get  it  into  a  back  stope.  The 
bag  illustrated  in  Fig.  40,  has  been  devised  to  make  easier  the  trans- 
portation of  dynamite  through  the  manways.  The  bag  is  of  canvas, 
reinforced  by  a  double  strip  of  the  same  material  on  the  bottom  and 
ends.  At  the  top  of  each  end  the  strip  is  doubled  over  and  riveted  about 
an  iron  ring  to  which  is  snapped  the  shoulder  strap.  This  strap  is  of 
leather  2  in.  wide  and  3  ft.  long,  provided  with  a  harness  snap  at  each 
end.  The  bag  is  divided  by  a  canvas  partition  down  the  middle,  making 
compartments  a  little  longer  than  a  stick  of  dynamite.     A  canvas  flap 
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«*\Hnu"^Hi   by  two  stra|v^  and   buckles  covers  the  top  of  the  bag.    All 
mv^iuj*  Hiwl  od|^^**  aiv  leather  Iwund,    The  capacity  of  the  bag  is  about* 
OMO  oH>to  of  d\  nnuuto.     By  its  use  the  hands  are  left  free  for  the  lad- 
\loi^»  whUo  in  tl\o  stojn^  tlio  |H>wder  is  readily  accessible  for  distribution. 


STORAGE  AND  THAWING 

Kl<»ctrlc  Heating  for  Primer  House  (By  E.  P.  Kennedy). — ^At  the 
lionvlwoU  luiuos  on  Houglas  Island,  southeastern  Alaska,  it  has  always 
W\'\\  { l\o  \Mistom  to  make  up  the  primers  in  houses  on  the  surface.  There 
»\Mo  tlw^H^  >\h^h  printer  houses*  all  heated  by  steam.  Recently  a  central 
|iii)uoi  luMiso  was  built,  in  which  the  primers  of  all  the  mines  are  made. 
Ihia*  piiivuM'  house.  iUustrated  in  Fig.  41,  is  situated  1600  ft.  from  the 
uoHVivai   biulevs  anil   about   1   mile  from  the  Treadwell  mine.     Four 
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sectional  steam  radiators  were  installed,  but  instead  of  connecting  with 
steam,  a  3000-watt  Westinghouse  bayonet  heater  was  screwed  into 
the  bottom  of  each  radiator.  A  short  pipe  was  tapped  into  the  top  of 
the  radiator  and  connected  with  a  small  covered  tank,  which  was  kept 
full  of  water,  a  small  amount  being  added  when  necessary  to  take  care 
of  the  evaporation.  All  leads  entering  the  building  and  connecting 
with  the  bayonet  heaters  are  in  conduit  and  all  switches  are  situated 
outside  the  building.  The  four  radiators  proved  ample  for  the  coldest 
weather  and  the  amount  of  radiation  can  be  regulated  by  opening  the 
switch  for  one  or  more  of  the  radiators.  The  installation  has  proyed 
most  satisfactory.  From  the  point  of  safety  it  appears  to  be  above 
criticism  and  as  there  is  no  loss  of  energy  it  would  probably  prove  more 
economical  for  an  isolated  place  than  a  long  steam  line  from  which  there 
is  continual  leakage  and  radiation. 

Each  primer  consists  of  a  4-in.  stick  IJ^  in.  in  diameter  of  70  per 
cent,  nitroglycerin  powder;  the  caps  are  6X  and  the  fuse  is  securely 
tied  to  the  primer.  In  the  course  of  one  year  there  are-  875  miles  of 
fuse  cut  up  into  2-,  6-  and  9-ft.  lengths,  capped,  inserted  and  securely 
fastened  into  877,000  sticks  of  powder.  One  man  in  charge  and  two 
natives  can  keep  all  the  mines  supplied  with  primers. 

Magazine  for  Storing  and  Thawing  (By  Claude  T.  Rice). — In  Fig. 
42  are  shown  the  details  of  construction  of  the  magazine  used  by  the 
St.  Louis  Smelting  &  Refining  Co.  In  choosing  a  site  for  this  magasine 
a  hollow  was  selected;  hence  there  is  practically  no  possibility  of  shoot- 
ing into  the  magazine  except  by  malicious  intent.  The  site  is  several 
hundred  yards  away  from  any  other  building.  The  dynamite  is  thawod 
in  the  boxes  without  any  unnecessary  handling.  This  makes  the  thawing 
cheaper  and  less  dangerous,  for  at  every  point  where  dynamite  is  handled 
there  is  a  source  of  danger,  while  the  headache  that  results  from  un- 
packing and  repacking  is  not  desirable.  Thawing  houses  in  which  it 
is  necessary  to  take  the  dynamite  out  of  the  boxes  pay  only  when  the 
amount  used  each  day  is  small.  The  thawing  house  for  a  large  mine 
should  be  large  enough  to  hold  at  least  a  week's  supply,  since  then  the 
thawing  can  be  done  slowly.  Consequently,  it  is  just  as  well  to  do  the 
thawing  in  the  magazine  itself  as  in  a  separate  place. 

It  will  be  noticed  from  the  drawings  that  there  is  a  partition  P  of 
2-in.  planks  carried  on  studding  of  2  X  G-in.  lumber  built  out  3  ft.  from 
the  walls,  inside  which  the  dynamite,  still  in  the  original  boxes,  is  piled. 
To  enable  air  to  circulate  around  them,  the  boxes  are  piled  with  ^  X  2- 
in.  strips  between.  A  small  space  is  also  left  between  the  vertical  rows 
of  the  piles.  As  the  air  is  friv  to  circulate  it  requires  only  about  three 
days  to  tliaw  frozen  dynamite  in  the  box  when  the  temperature  of  the 
thawing  room  is  kept  at  70®  F.,  while  one  winter  with  the  thermometer 
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outside  15°  below  zero  and  the  magazine  around  55°,  it  took  only  about 
five  days  to  do  the  thawing.  With  the  boxes  piled  in  this  manner 
there  is  room  for  storing  about  40  tons  of  dynamite. 

Hot  water  is  used  for  heating.  Owing  to  the  slatted  partitions  and 
the  fact  that  the  radiators  R  are  placed  close  along  the  sides  of  the  build- 
ing, the  dynamite  can  be  placed  within  3  ft.  of  the  water  pipe.  The  hot 
water  is  generated  in  a  Tabasco  No.  21  heater  which  is  directly  connected 
to  the  water  pipes  without  any  temperature-regulating  mechanism 
on  the  heater,  for  it  is  impossible  to  heat  the  magazine  above  a  tempera- 
ture of  70°  in  ordinary  winter  weather.  The  heater  house  is  placed  79 
ft.  away  from  the  magazine.  The  hot  water  is  carried  to  the  magazine 
in  pipes  incased  in  asbestos  pipe  covering.  Anthracite  is  used  to  fire 
the  heater. 

Both  the  heater  building  and  the  magazine  are  placed  on  concrete 
foundations.  The  walls  of  both  are  made  of  brick  and  corrugated  iron 
is  used  for  the  roofing  laid  on  top  of  1-in.  planking.  A  ceiling  C  of  1  X  3- 
in.  lumber  is  carried  across  the  building  even  with  the  tops  of  the  side 
walls  so  that  ample  air  space  is  left  above  the  dynamite  to  keep  the  maga- 
zine cool  in  summer.  This  air  space  is  connected  with  air  holes  H,  but 
in  winter  these  are  kept  closed.  The  floor  is  made  of  1  X  3-in.  planks, 
and  there  are  air  holes  V  connecting  with  the  space  under  the  floor  as 
well  as  others  /,  coming  in  just  at  the  level  of  the  floor.  These  air  spaces 
are  arranged  so  that  it  would  be  difiicult  for  a  malicious  person  to  insert  a 
burning  piece  of  oily  waste  in  the  magazine.  Owing  to  the  ceiling,  it  is 
impossible  to  pile  the  dynamite  higher  than  the  brick  walls  that  protect 
it  from  bullets.  To  prevent  chilUng  the  magazine  while  dynamite  is  being 
put  in  or  taken  out,  double  doors  are  provided.  These  are  lined  with 
sheet  iron  to  prevent  the  entrance  of  bullets. 

According  to  the  Missouri  law  the  dynamite  supply  in  the  mine  may 
not  be  more  than  enough  to  last  24  hr.  Consequently,  the  dynamite  has 
to  be  taken  from  the  magazine  to  the  different  shafts  each  day.  This  is 
done  by  placmg  the  boxes  of  thawed  dynamite  in  a  transfer  box,  built 
with  double  walls,  of  2-in.  planks  so  as  to  provide  an  air  space  2  in.  wide 
all  around  the  box.  This  box  has  low  wheels  attached  to  it  and  travels 
along  a  track  of  1  X  G-in.  iron  nailed  to  the  floor  of  the  magazine  and 
extending  out  on  the  covered  porch  or  entry;  this  is  arranged  so  that  it 
just  comes  even  with  the  bod  of  an  ordinary  wagon  in  which  the  dynamite 
is  hauled  to  the  several  shafts.  This  transfer  box  is  made  so  as  to  hold 
about  30  boxes  of  dynamite,  which  is  ample  supply  for  one  day  at  these 
mines.  The  dynamite  does  not  freeze  in  the  box  even  with  the  ther- 
mometer down  to  16°  below  zero  in  the  open.  At  the  several  shafts  the 
number  of  boxes  of  dynamite  that  are  required  are  taken  out  of  the  trans- 
fer box  and  the  cover  replaced  instantly.    This  thawed  dynamite  is  at 
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mtF  pUc«d  OD  the  cage  and  lowered  to  the  undergrouDd  magazineR 
More  iih&H  a  chance  to  freeze.  The  transfer  box  when  empty  is  reliirii(>d 
to  the  magazine  and  placed  inaidc  it  again  so  that  it  will  be  warm  when 
At  dyniunite  is  1oade<]  into  it  next  day.  This  magazine  was  built 
irooKUng  to  the  direetions  of  George  A.  Allen,  of  the  Aetna  Powder  Co, 
Around  the  magazine  and  at  a  suitable  distance  is  a  picket  fence  6 
ttiugh.  Between  the  fence  and  the  magazine  and  outside  the  fence  for 
■  distance  of  10  ft.  is  a  deep  layer  of  tailings  designed  to  prevent  any 
brush  firre  from  reaching  the  magazine. 

Suitable  Powder  Magazines. — A  dugout  in  the  8i<ie  of  a  hill  is  oft*n 
consideretl  a  good  place  in  which  to  store  explosives.  This,  however,  is 
imUtake.and  such  a  magazine  is  ultimaielyanexpensive  one,  because  the 
efficiency  of  the  explosive,  on  account  of  its  moisture-absorbing  proj>er- 
tiw,  falls  off  rapidly  when  stored  underground  for  any  length  of  time. 
Powder  magazines  should  be  constructed,  and  a  good  material  is  brick. 
Stone  or  solid  concrete  or  similar  materials,  which  in  the  event  of  an 
oplwioQ  would  be  converted  into  projectiles,  and  do  damage  to  surround- 
inf  property,  should  not  \tc  used.  Brick  is  pulverized  into  dust  by  a 
-namite  explosion  and  does  no  harm.  Powder  magazines  should  have 
i!li?l-proof  doors,  and  where  this  is  not  feasible  the  doorways  should  be 
rntected  by  a  screen  or  barricade.  It  is  advisable  to  surround  the  entire 
mapzine  with  a  similar  barricade.  It  requires  11  in.  of  sand  to  stop  a 
bullet  fired  at  ordinary  range  from  a  modern  high-power  rifle  using  smoke- 
!f^  powder,  such  as  is  commonly  used  now  by  hunters.  As  has  often 
i"VQ  suggested  l>efore,  to  sink  the  entire  building  behind  a  heavy  earthen 
:  irapet  is  the  safest  method.  Then  anything  which  can  be  converted 
into  a  projectile  by  an  explosion  must  travel  with  a  lugh  trajectory  in 
lo  do  any  damage. 

lectric  Powder  Thawer,  Underground  (By  A.  J.  Hewitt), — A 
ible  place  for  a  powder- thawing  house  is  often  difficult  to  find, 
ly  after  the  prospecting  stage  is  passed  and  the  plant  begins 
!nJ  so  as  to  cover  the  surface  with  buildings,  some  of  which  are 
to  be  in  too  close  proximity  to  the  surface  thawing  house.  This 
WIS  the  case  at  the  property  of  the  Beaver  Consolidated  Mines,  Ltd., 
' '  Vibalt.  After  considerable  study  and  careful  consideration  the  follow- 
■17  solution  of  the  difficulty  was  adopted :  In  the  underground  workings 
nf  t  he  mine,  on  the  200-ft.  level,  there  was  an  unused  drift,  t  he  heading  of 
«iiieh  was  about  800  ft.  from  the  main  working  shaft.  In  this  heading  a 
[n^nder-thawing  cabinet  was  situated  and  as  heating  with  steam  was  out 
'flu'  question,  owing  to  condensation,  a  small  inexpensive  electric  heater 
I-  installed. 

The  construction  of  the  thawing  cabinet  is  simple,  as  can  be  readily 
^^Rb;  Fig.  43  shows  the  front  elevation,  Fig,  44  the  side  and  Fig,  45  the 
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plan.  The  cabinet  is  composed  of  three  tiers  of  racks,  each  rack  being 
lai^e  enough  to  contain  60  sticks  of  dynamite.  The  racks  are  made  with 
slat  bottoms,  the  slats  being  close  enough  together  so  that  it  would  be 
impossible  for  a  stick  of  powder  to  fall  through,  at  the  same  time  permit-  - 
ting  the  warm  air  to  come  into  contact  with  the  under  layer  of  powder  in 
the  rack.     There  is  also  an  air  space  left  at  the  sides  of  each  tier  of  racks 


. — eiDB  BLBVATIOW. 


to  allow  the  heat  to  ascend  and  warm  the  entire  interior  of  the  cabinet. 
Warm  air  is  conveyed  to  the  thawing  cabinet  through  an  ordinary  stove 
pipe  well  wrapped  with  1-in.  hair  felt  and  cased  with  1-in.  lumber.  This 
air  duct  enters  the  cabinet  bottom  at  the  center,  as  shown  in  Pig.  44. 
Smalt  vents  are  present  in  the  top  of  the  cabinet  to  create  a  draft,  drawing 
wann  air  continually  from  the  heater.     The  electric  heater  is  a  wooden 
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box  covered  with  zinc,  in  which  are  placed  six  32-c.p.  lamps.  One  end  of 
the  box  is  made  to  slide,  and  is  used  to  regulate  the  draft  in  a  way  ftimjly 
to  the  front  damper  of  an  old-fashioned  box  stove.  In  the  other  end  <rf 
the  box  near  thctopaholc  is  made  for  the  stove  pipe,  which  extendsabout 
8  ft.  to  connect  with  the  thawing  cabinet. 
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TIk  thawing  cabinet  ia  situated  at  the  face  and  about  10  ft.  back  there 
Biti^t  partition.  Outside  of  thia  partition  theelectric  heater  and  electric 
U^t  are  installed,  all  wiring  being  carefully  insulated  and  none  extending 
thnn^  the  partition.  The  electric  light  is  allowed  to  shine  into  the 
tbawiog  room  through  a  small  glass  window.  Access  to  the  thawing 
room  is  obtained  through  a  door  in  the  partition.  About  25  ft.  back 
from  the  thawing  room  in  a  short  crosscut  there  is  partitioned  off  a  small 
room  in  which  a  daily  supply  of  fuse  and  detonators  is  kept.     In  this 


nam  all  orders  for  powder  are  taken  care  of  and  distribution  made  to 
llw  different  parts  of  the  mine. 

Hot-water  Powder  Heater. — The  powder  heater  shown  in  Pig.  46 
is  used  throughout  the  iron  mines  at  Mineville,  N.  Y.  Due  to  the  low 
temperature  in  the  mines  even  during  the  summer  months,  the  powder 
BUBt  be  thawed  except  for  a  certain  percentage  of  nonfreering  powder. 
In  using  the  heater  shown,  the  fire  is  first  kindled  in  the  firebox,  the  water 
tODtainer  is  placed  over  the  firebox,  resting  on  corner  angles,  and  then 
the  cover  is  slipped  over  the  water  container.  The  latter  ia  17  X  18 
in.  by  15  in.  high  and  made  on  the  principle  of  a  return-tubular  boilw 
fluis,  18  ID  number  and  2%  in.  in  diameter,  are  fitted  in  two  oppoa!' 
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facee  of  the  container;  each  will  hold  six  sticks  of  Ij.^  X  8-in,  powder, 
making  the  capacity  of  the  box  108  sticks.  Water  is  poured  in  the  to 
of  the  container  until  it  is  well  above  the  top  row  of  tubes.  After  t 
water  has  been  heated  to  a  temperature  which  the  hand  will  bear,  t 
container  and  cover  are  removed  to  a  safe  distance  from  the  firebox  ai 
the  fire  completely  extinguished.  The  cover  is  then  removed,  the  Bw 
are  fiileti  with  the  sticks  of  powder  and  the  cover  replaced.  In  a  e 
time  the  powder  will  be  sufficiently  soft  for  use. 

Manure  Powder  Thawer. — A  satisfactory  arrangement,  utilizii^  ti 
heating  power  of  fresh  horse  manure  for  thawing  frozen  dynajnite, 
used  underground  at  Mineville,  N.  Y,,  by  Witherbee,  Sherman  A  Co 
Inc.     The  thawer,  as  shown  in  Fig.  47,  has  a  capacity  of  eighteen  50-lh 
cases,  and  is  nothing  more  than  double  box  built  of  2-in.  planks  with  a 


8-in.  space  between  the  outer  and  inner  boxes,  this  space  bemg  filled  » 
manure.  A  double  hd,  also  filled  with  manure  is  used  and  the  bottoi 
of  the  inner  box  is  similarly  filled,  so  that  the  powder  is  surround« 
on  all  sides,  top  and  bottom  by  the  heating  material.  One-inch  holes  at 
bored  through  the  inner  box  into  the  manure-filled  spaces  to  permi 
circulation  of  the  heated  air.  The  powder  may  be  put  into  the  thaw 
while  in  its  original  boxes  or  the  sticks  may  be  put  in  loosely,  whici 
enables  it  to  thaw  a  little  more  quickly.  Where  loose  sticks  are  place 
in  the  thawer  and  different  strengths  of  powder  are  used,  it  will  be  foun 
convenient  to  make  vertical  partitions  in  the  inner  box,  so  that  I 
different  grades  will  not  become  mixed.  It  has  been  found  that  whtt 
the  manure  is  fresh,  the  temperature  of  the  inner  box  may  becon 
as  high  as  110°  F.  This  arrangement  does  away  with  all  the  dangei 
and  inconveniences  of  any  other  type  of  thawer  and  has  been  foun 
satisfactory. 
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A  double  cord  is  used  and  a  clove  hitch  taken  over  the  fuse  or 

wires.    The  method  of  doing  this  is  e\'ident  from  the  drawing.     The 

must  be  included   in  the  powder  stick  when  it  is  manufactured. 

is  evident  that  in  using  this  device  there  is  little  or  no  danger  of  the 

ipulling  loose  from  the  cartridge,  and  this  simple  fact  makes  it  possible 

I  place  the  cap  in  the  safest  and  most  efficient  position. 

Blasting  BuUetiii  Board. — The  accompan>ang  form,  Fig.  50,  shows  the 

ig  bulletin  board  used  at  the  shaft  stations  of  the  St.  Louis  Smelting 

Refining  Co.  in  the  Flat  River  district  of  Missouri.     As  the  men  go  oflF 

Kt,  they  mark  in  the  proper  place  on  the  record  on  the  bulletin  the 
» just  fired.  The  driller  is  designated  by  name  as  well  as  by  the  number 
^his  machine.  Thus  a  driller  on  the  next  shift  knows  by  the  number 
if  the  machine,  if  he  does  not  know  the  name  of  the  man  using  his  machine 
OD  the  other  shift,  the  number  and  kind  of  holes  that  were  blasted  in  his 
rorking  place  on  the  preceding  shift. 

BLASTING  BULLETIN  BOARD 
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It  »  the  duty  of  the  drillers  and  backhands  to  study.  thL*  bulletin  carefully  before  goinc  to  work  and 
poo  arriving  at  their  respective  places  of  work  to  make  a  thorough  search  for  misaed  holes. 
All  misFwd  holes  must  be  fir^  before  drilling  is  started. 

FIG.    50. ST.  LOUIS  SMELTING  A    REFINING  CO.  BLASTING  REPORT. 


The  method  of  designating  the  holes  will  differ  according  to  the 
aethod  of  breaking  ore.  The  object  in  giving  the  names  of  the  holes  is 
hat  by  such  a  system  the  men  can  take  care  against  drilling  into  missed 
loles.  When  so  many  men  are  blasting  in  the  mine  it  is  impossible  to 
ount  the  holes  and  determine  those  of  each  man.  Even  when  it  is  im- 
K)8sible  for  each  miner  to  stop  in  a  place  where  he  can  tell  from  the  reports 
whether  his  are  the  holes  exploding,  it  is  well  to  make  each  driller  chalk 
inder  such  a  bulletin  board  the  kind  of  holes  that  he  has  fired  and  the 
lumber.  It  makes  the  work  of  the  driller  safer,  and  less  time  is  lost  by 
he  miner  on  the  next  shift  in  looking  over  the  breast  to  make  sure  that 
here  are  no  cut-offs  or  missed  holes. 
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Form  for  Missed-hole  Reports  (By  B.  H.  Smith). — An  inger 
method  for  reducing  the  probability  of  missed-hole  accidents  was  ado 
in  sinking  the  Monarch-Pittsburgh  shaft,  at  Tonopah.  The  idea  u 
entirely  new,  having  been  used  in  the  Cceur  d'Alenes  previously.  A  b 
form,  as  shown  in  Fig.  51,  was  placed  in  a  conspicuous  place  of  the  ch 
house,  and  in  the  rectangle  a  plan  of  the  holes  in  the  shaft  bottom 
made.  The  shift  coming  off  after  blasting,  marked  rings  around  the 
representing  the  holes  which  it  was  suspected  had  missed,  and 
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FKJ.    51. — FORM  FILLED  OUT  TO  8UOW  THKKK  HOLES  MISSED. 


member  of  the  shift  signed  below.  The  shift  coming  on  also  signe 
the  bottom  as  an  indication  that  each  member  had  examined  the  diag 
Two  purposes  were  served  by  this  device.  (1)  The  new  shift  was  fc 
to  receive  information  of  the  possibly  dangerous  holes;  (2)  the  Hal 
of  the  company  to  damage  suits  was  decreased,  since  the  signatur 
the  men  would  sliow  that  they  were  aware  of  the  presence  of  the  dai 
The  usual  method  of  leaving  the  record  of  suspected  holes  on  a  b 
board  for  the  new  shift  to  read,  is  never  satisfactory.  The  shift  \^ 
has  just  blasted  is  usually  in  too  much  of  a  hurry  to  chalk  up  the  m 
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hdesand  the  shift  coming  on  frequently  does  not  bother  to  read  anything 
that  has  been  written. 

Reatralinng  Blasting  Fumes  (By  W.  H.  Mawdsley). — The  sulphur 
fumes,  caused  by  the  ignition  of  pyritic  ore  in  blasting,  are  in  some  mines 
exceptionally  severe;  in  such  cases  the  charges  are  usually  fired  only  at 
intervals  when  work  in  other  parts  of  the  mine  has  ceased.  A  simple 
and  effective  way  of  overcoming  this  difficulty,  as  well  as  that  caused  by 
the  fumes  from  the  explosive  itself,  is  by  the  use  of  suitable  chemicals  as 
tamping.  The  alkaline  hydrates  give  the  desired  results  and  also  absorb 
some  of  the  COs;  the  addition  of  an  oxidizing  agent  in  the  tamping  con- 
verts the  CO  into  COi  which  can  then  be  absorbed.  With  regard  to  sul- 
phur fumes,  moist  slaked  lime  has  proved  invariably  effective.  A  small 
quantity  is  placed  at  the  bottom  of  the  hole  and  more  is  used  on  top  of  the 
charge  in  place  of  the  usual  clay  "cocks.''  At  the  instant  of  explosion 
the  hydrate  comes  in  contact  with  the  nascent  gases  and  immediately 
absorbs  them.  Another  method  is  first  to  pour  a  little  water  into  the 
hole  and  then  add  some  soluble  hydrate  (such  as  barium  or  strontium) 
which  is  dissolved  in  the  water;  the  charge  is  now  introduced,  the  solution 
being  thus  mixed  in  with  the  explosive.  A  further  quantity  of  hydrate  is 
used  above  the  charge  in  place  of  the  ordinary  tamping.  The  material 
is  made  into  suitably  sized  cartridges  covered  with  as  little  paper  or 
organic  matter  as  possible,  'f  his  tamping  is  a  convenience  to  the  miner, 
Md  by  preventing  the  sulphur  fumes,  makes  blasting  in  pyritic  ore  possi- 
ble at  all  times.  By  the  addition  of  an  oxidizing  agent,  the  carbon  mon- 
oride  given  oflF  by  some  explosives  is  to  a  large  extent  rendered  innocuous. 
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outside  15°  below  zero  and  the  magazine  around  55°,  it  took  only  about 
five  days  to  do  the  thawing.  With  the  boxes  piled  in  this  manner 
there  is  room  for  storing  about  40  tons  of  dynamite. 

Hot  water  is  used  for  heating.  Owing  to  the  slatted  partitions  and 
the  fact  that  the  radiators  R  are  placed  close  along  the  sides  of  the  build- 
ing, the  dynamite  can  be  placed  within  3  ft.  of  the  water  pipe.  The  hot 
water  is  generated  in  a  Tabasco  No.  21  heater  which  is  directly  connected 
to  the  water  pipes  without  any  temperature-regulating  mechanism 
on  the  heater,  for  it  is  impossible  to  heat  the  magazine  above  a  tempera- 
ture of  70°  in  ordinary  winter  weather.  The  heater  house  is  placed  79 
ft.  away  from  the  magazine.  The  hot  water  is  carried  to  the  magazine 
in  pipes  incased  in  asbestos  pipe  covering.  Anthracite  is  used  to  fire 
the  heater. 

Both  the  heater  building  and  the  magazine  are  placed  on  concrete 
foundations.  The  walls  of  both  are  made  of  brick  and  corrugated  iron 
is  used  for  the  roofing  laid  on  top  of  1-in.  planking.  A  ceiling  C  of  1  X  3- 
in.  lumber  is  carried  across  the  building  even  with  the  tops  of  the  side 
walls  so  that  ample  air  space  is  left  above  the  dynamite  to  keep  the  maga- 
zine cool  in  summer.  This  air  space  is  connected  with  air  holes  H,  but 
in  winter  these  are  kept  closed.  The  floor  is  made  of  1  X  3-m.  planks, 
and  there  are  air  holes  V  connecting  with  the  space  under  the  floor  as 
well  as  others  7,  coming  in  just  at  the  level  of  the  floor.  These  air  spaces 
are  arranged  so  that  it  would  be  difficult  for  a  malicious  person  to  insert  a 
burning  piece  of  oily  waste  in  the  magazine.  Owing  to  the  ceiling,  it  is 
impossible  to  pile  the  dynamite  higher  than  the  brick  walls  that  protect 
it  from  bullets.  To  prevent  chilling  the  magazine  while  dynamite  is  being 
put  in  or  taken  out,  double  doors  are  provided.  These  are  lined  with 
sheet  iron  to  prevent  the  entrance  of  bullets. 

According  to  the  Missouri  law  the  dynamite  supply  in  the  mine  may 
not  be  more  than  enough  to  last  24  hr.  Consequently,  the  dynamite  has 
to  be  taken  from  the  magazine  to  the  different  shafts  each  day.  This  is 
done  by  placing  the  boxes  of  thawed  dynamite  in  a  transfer  box,  built 
with  double  walls,  of  2-in.  planks  so  as  to  provide  an  air  space  2  in.  wide 
all  around  the  box.  This  box  has  low  wheels  attached  to  it  and  travels 
along  a  track  of  1  X  6-in.  iron  nailed  to  the  floor  of  the  magazine  and 
extending  out  on  the  covered  porch  or  entry;  this  is  arranged  so  that  it 
just  comes  even  with  the  bed  of  an  ordinary  wagon  in  which  the  dynamite 
is  liaulod  to  the  several  shafts.  This  transfer  box  is  made  so  as  to  hxAd 
about  30  boxes  of  dynamite,  which  is  ample  supply  for  one  day  at  these 
mines.  The  dynamite  does  not  freeze  in  the  box  even  with  the  ther- 
mometer down  to  16°  below  zero  in  the  open.  At  the  several  shafts  the 
number  of  boxes  of  dynamite  that  are  required  are  taken  out  of  the  trans- 
fer box  and  the  cover  replaced  instantly.    This  thawed  dynamite  is  at 
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m  placed  on  the  cage  and  lowered  to  the  underground  niagaEinee 
eforeUhas  a  t-hance  to  fi-peze.  The  transfor  box  when  empty  is  returned 
a  the  nui^Kzine  and  placed  inside  it  again  so  that  it  will  be  warm  when 
he  dynamite  is  \oadeti  into  it  next  day.  This  magazine  was  built 
ccor^g  to  the  directions  of  Ceorge  A.  Allen,  of  the  Aetna  Powder  t'o. 
Mmnd  the  magazine  and  at  a  suitable  distance  is  a  picket  fence  6 
t.  high-  Between  the  fence  and  the  magazine  and  outside  the  fence  for 
kdistuKe  of  10  ft.  ia  a  deep  layer  of  taiUngs  designed  to  prevent  any 
mtdi  fires  from  reaching  the  magazine. 

Stdtable  Powder  Magazines. — A  dugout  in  the  side  of  a  hill  is  often 

snddered  a  good  place  in  which  to  store  explosives.     This,  however,  is 

)  mistake,  and  such  a  magazine  is  ultimately  an  expensive  one,  because  the 

efficiency  of  the  explocive,  on  account  of  its  moisture-absorbing  proper- 

icR,  falls  off  rapidly  when  stored  underground  for  any  length  of  lime, 

i*bwder  magazines  should  be  constructed,  and  a  good  material  is  brick. 

itonc  or  solid  concrete  or  similar  materials,  which  in  the  event  of  an 

xplofiion  would  be  converted  into  projectiles,  and  do  damage  to  surround- 

ng  property,  should  not  Iw  uaed.     Brick  is  pulverized  info  dust  by  a 

lynamite  explosion  and  does  no  harm.     Powder  magazines  should  have 

bullcl-proof  doors,  and  where  this  is  not  feasible  the  doorways  should  be 

rimtectwi  by  a  screen  or  barricade.     It  is  advisable  to  surround  the  entire 

iciEine  with  a  similar  barricade.     It  refjuires  11  in.  of  sand  to  stop  a 

I  fired  at  ordinary  range  from  a  modern  high-power  rifte  using  smoke- 

■  powder,  such  as  is  commonly  used  now  by  hunters.     As  has  often 

been  sn^ested  before,  to  sink  the  entire  building  behind  a  heavy  earthen 

paispet  is  the  safest  method.     Then  anything  which  can  be  converted 

into  a  projectile  by  an  explosion  must  travel  with  a  high  trajectory  in 

-  i'T  to  do  any  damage. 

Electric    Powder    Thawer,   Underground    (By    A.  J.    Hewitt). — A 

:  ii)!c  place  for  a   powder-thawing  house  is  often  difficult  to  find, 

-inilarly  after  the  prospecting  stage  is  passcil  and  the  plant  begins 

■^end  so  as  to  cover  the  surface  with  buildings,  some  of  which  are 

i  to  be  in  too  close  proximity  to  the  surface  thawing  house.     This 

ihe  case  at  the  property  of  the  Beaver  Consolidated  Mines,  Ltd., 

'  iihalt.     After  considerable  study  and  careful  consideration  the  follow- 

;  -alution  of  the  difficulty  was  adopted:     In  the  underground  workings 

!"■  mine,  on  the  200-ft.  level,  there  was  an  unused  drift,  the  heading  of 

!'  h  was  about  800  ft.  from  the  main  working  shaft.     In  this  heading  a  ■ 

iilor-thawing  cabinet  was  situated  and  as  heating  with  steam  was  out 

"f  ihe  question,  owing  to  condensation,  a  small  inexpensive  electric  heater 

na  io.i  tailed. 

ITie  construction  of  the  thawing  cabinet  is  simple,  as  can  be  readily 
Fig,  43  shows  the  front  elevation,  Fig.  44  the  side  and  Fig.  45  the 
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plan.  The  cabinet  is  composed  of  three  tiers  of  racks,  each  rack  bong 
large  enough  to  contain  60  sticks  of  dynamite.  The  racks  are  made  with 
slat  bottoms,  the  slats  being  close  enough  together  so  that  it  would  be 
impossible  for  a  stick  of  powder  to  fall  through,  at  the  same  time  permit-  - 
ting  the  warm  air  to  come  into  contact  with  the  under  layer  of  powder  in 
the  rack.     There  is  also  an  air  space  left  at  the  sides  of  each  tier  of  rack» 
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FIO,   44.— BIDB  BLETATION. 

to  allow  the  heat  to  ascend  and  warm  the  entire  interior  of  the  cabinet. 
Warm  air  is  conveyed  to  the  thawing  cabinet  through  an  ordinary  stove 
pipe  well  wrapped  with  1-in.  hair  felt  and  cased  with  1-in.  lumber.  This 
air  duct  enters  the  cabinet  bottom  at  the  center,  as  shown  in  Fig.  44. 
Small  vents  are  present  in  the  top  of  the  cabinet  to  create  a  draft,  drawing 
warm  air  continually  from  the  heater.    The  electric  heater  is  a  wooden 


box  covered  with  zinc,  in  which  are  placed  six  32-c.p.  lamps.  One  end  of 
the  box  is  made  to  shde,  and  is  used  to  regulate  the  draft  in  a  way  aimilar 
to  the  front  damper  of  an  old-fashioned  box  stove.  In  the  other  end  cl 
the  box  near  the  top  a  hole  is  made  for  the  stove  pipe,  which  extendsabout 
8  ft.  to  connect  with  the  thawing  cabinet. 
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Tlte  thawing  cabinet  is  situated  at  the  face  and  about  10  ft.  back  there 
B&ti^t  partition.  Outside  of  this  partition  the  electric  heater  and  electric 
Eght  are  installed,  all  wiring  being  carefully  ineulated  and  cone  extending 
duHi^  the  partition.  The  electric  light  is  allowed  to  shine  into  the 
ihiwing  room  tlirough  a  small  glass  window.  Access  to  the  thawing 
Rnm  ia  obtained  through  a  door  in  the  partition.  About  25  ft.  back 
fron  the  thawii^  room  in  a  short  crosscut  there  is  partitioned  off  a  small 
room  m  which  a  daily  supply  of  fuse  and  detonators  is  kept.     In  this 


j     njom  all  orders  for  powder  are  taken  care  of  and  distribution  made  to 

I    tbe  different  parts  of  the  mine. 

Hot-water  Powder  Heater. — The  powder  heater  shown  in  Fig.  46 
ij  used  throughout  the  iron  mines  at  Mineville,  N.  Y.  Due  to  the  low 
temperature  in  the  mines  even  during  the  summer  months,  the  powder 
must  be  thawed  except  for  a  certain  percentage  of  nonfrcezing  powder. 
In  using  the  heater  shoTvn,  the  fire  is  first  kindled  in  the  firebox,  the  water 
UDtainer  is  placed  over  the  firebox,  resting  on  corner  angles,  and  then 
the  cover  is  aUpped  over  the  water  container.  The  latter  ia  17  X  18 
ia.  by  15  in.  high  and  made  on  the  principle  of  a  return-tubular  boiler. 
Flues,  IS  in  number  and  2^^  in.  in  diameter,  are  fitted  in  two  opposite 
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faces  of  the  container;  each  will  hold  six  sticks  of  Ijg  X  8-in.  powdi 
making  the  capacity  of  the  box  108  sticks.  Water  is  poured  iii  the  fc 
of  the  container  until  it  is  well  above  the  top  row  of  tubes.  After  t 
water  has  been  heated  to  a  temperature  which  the  hand  will  bear,  t 
container  and  cover  are  removed  to  a  safe  distance  from  the  firebox  ai 
the  fire  completely  extinguished.  The  cover  is  then  removed,  the  flu 
are  filletl  with  the  sticks  of  powder  and  the  cover  replaced.  In  a 
time  the  powder  will  be  sufficiently  soft  for  use. 

Manure  Powder  Thawer. — A  satisfactory  arrangement,  utiUang  tl 
heating  power  of  fresh  horse  manure  for  thawing  frozen  dynamite, 
used  underground  at  Mineville,  N.  Y.,  by  Witherbee,  Sherman  &  C( 
Inc.  The  thawer,  as  shown  in  Fig.  47,  has  a  capacity  of  eighteen  5M\ 
cases,  and  is  nothing  more  than  double  box  built  of  2-in.  planka  with  a 
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8-in.  space  between  the  outer  and  inner  boxes,  this  space  being  filled  with' 
manure.  A  double  hd,  also  filled  with  manure,  is  uaeil  and  the  bottom 
of  the  inner  box  is  similarly  filled,  so  that  the  powder  is  surroundei 
on  all  sides,  top  and  bottom  by  the  heating  material.  One-inch  holes  ai 
bored  through  the  inner  box  into  the  manure-filled  spaces  to  perm 
circulation  of  the  heated  air.  The  powder  may  be  put  into  the  thaw 
while  in  its  original  boxes  or  the  sticks  may  be  put  in  loosely,  whid 
enables  it  to  thaw  a  little  more  quickly.  Where  loose  sticks  are  plao 
in  the  thawer  and  different  strengths  of  powder  are  used,  it  will  be  foui 
convenient  to  make  vertical  partitions  in  the  inner  box,  so  that  tl 
different  grades  will  not  become  mixed.  It  has  been  found  that  wha 
the  manure  is  fresh,  the  temperature  of  the  inner  box  may  becoia 
as  high  as  110°  F.  This  arrangement  does  away  with  all  the  danget 
and  inconveniences  of  any  other  type  of  thawer  and  has  been  foui 
aatisfactory. 
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In  3  and  4,  the  cap  inserted  at  an  angle  does  not  give  the  most  effii 
detonation,  and  not  being  tied,  it  can  easily  pull  out.  In  3,  eithet 
may  project,  and  thus  cause  a  premature  explosion.  The  same  objei 
applies  to  5,  except  that  the  tying  tends  to  prevent  the  cap  from  pu 
out.  Tyin;;  is  often  neglected,  however,  as  it  takes  time,  and  strii 
not  always  handy.  In  6,  the  detonator  points  in  the  proper  direc 
but  not  being  tied,  is  easily  pulled  out.  In  this  case,  the  ends  ol 
paper  wrapping  can  be  unfolded  and  tied  around  the  fuse  with  a  st 
but.as  stated,  tying  is  frequently  neglected. 

In '  7  is  shown  perhaps  the  most  commonly  used  way  of  prii 
with  "an  electric  detonator;  it  is  open,  however,  to  two  objections: 
business  end  of  the  detonator,  if  the  primer  be  on  top  as  usual,  pi 
outward  instead  of  into  the  bulk  of  the  charge,  and  the  half-hitchei 
likely  to  damage  the  insulation.     In  8,  the  detonator  does  not  point  ti 
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best  advantage  and  is  liable  to  project  on  one  side.  Furthermor 
tightening  the  half-hitch  around  the  cartridge,  the  sulphur  plug  may 
out  of  the  detonator  and  cause  an  explosion. 

It  will  be  noted  that  the  principal  objections  to  the  metho< 
priming  here  illustrated  are  that  the  cap  is  not  placed  to  do  its  work  : 
efficiently,  or  it  is  likely  to  be  pulled  out,  causing  a  misfire,  or  it  is  liat 
premature  explosion.  A  recently  invented  and  patented  device  i 
trated  in  Fig.  49  will  largely  do  away  with  these  objections  and  ab 
be  a  great  aid  in  reducing  the  number  of  explosive  accidents.  It  pei 
the  insertion  of  the  cap  in  the  most  efficient  manner,  while  practi 
eliminating  the  danger  of  pulling  it  out  or  of  breaking  the  fuse  or  n 
It  consists  of  an  anchoring  device,  a  piece  of  string  with  a  knot  or 
end,  to  take  the  pull  on  the  fuse  or  wires  and  relieve  the  cap  itse 
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lenaon.  A  double  cord  is  used  and  a  clove  hitch  taken  over  the  fuse  or 
Ihe  wires.  The  method  of  doing  this  is  evident  from  the  drawing.  The 
Bord  must  be  included  in  the  powder  stick  when  it  is  manufactured. 
|t  b  evident  that  in  using  this  device  there  is  little  or  no  danger  of  the 
caps  pulling  loose  from  the  cartridge,  and  this  simple  fact  makes  it  possible 
to  place  the  cap  in  the  safest  and  most  efficient  position. 

Blasting  Bulletin  Board. — The  accompanying  form,  Fig.  50,  shows  the 
lilasting  bulletin  board  used  at  the  shaft  stations  of  the  St.  Louis  Smelting 
k  Refining  Co.  in  the  Flat  River  district  of  Missouri.     As  the  men  go  off 

Sriuft,  they  mark  in  the  proper  place  on  the  record  on  the  bulletin  the 
lioles  just  fired.  The  driller  is  designated  by  name  as  well  as  by  the  number 
(I  his  machine.  Thus  a  driller  on  the  next  shift  knows  by  the  number 
I  (I  the  machine,  if  he  does  not  know  the  name  of  the  man  using  his  machine 
on  the  other  shift,  the  number  and  kind  of  holes  that  were  blasted  in  his 
working  place  on  the  preceding  shift. 

BLASTING  BULLETIN  BOARD 
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It  it  the  duty  of  the  drillers  and  backhands  to  study,  ihxa  bulletin  carefully  before  going  to  work  and 
tipoo  arriving  at  their  respective  places  of  work  to  make  a  thorough  search  for  missed  holes. 
AD  warned  holes  must  be  firea  before  drilling  is  started. 
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The  method  of  designating  the  holes  will  differ  according  to  the 
method  of  breaking  ore.     The  object  in  giving  the  names  of  the  holes  is 
that  by  such  a  system  the  men  can  take  care  against  drilling  into  missed 
holes.     When  so  many  men  are  blasting  in  the  mine  it  is  impossible  to 
count  the  holes  and  determine  those  of  each  man.     Even  when  it  is  im- 
possible for  each  miner  to  stop  in  a  place  where  he  can  tell  from  the  reports 
whether  his  are  the  holes  exploding,  it  is  well  to  make  each  driller  chalk 
under  such  a  bulletin  board  the  kind  of  holes  that  he  has  fired  and  the 
number.     It  makes  the  work  of  the  driller  safer,  and  less  time  is  lost  by 
the  miner  on  the  next  shift  in  looking  over  the  breast  to  make  sure  that 
there  are  no  cut-offs  or  missed  holes. 
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Form  for  Missed-hole  Reports  (By  B.  H.  Smith). — An  inger 
method  for  reducing  the  probability  of  missed-hole  accidents  was  ado 
in  sinking  the  Monarch-Pittsburgh  shaft,  at  Tonopah.  The  idea  is 
entirely  new,  having  been  used  in  the  Coeur  d'Alenes  previously.  A  b 
form,  as  shown  in  Fig.  51,  was  placed  in  a  conspicuous  place  of  the  ch 
house,  and  in  the  rectangle  a  plan  of  the  holes  in  the  shaft  bottom 
made.  The  shift  coming  off  after  blasting,  marked  rings  around  the 
representing  the  holes  which  it  was  suspected  had  missed,  and 
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FIO.    51. — FOKM  FILLED  OUT  TO  SHOW  THREE  HOLES  MISSED. 


member  of  the  shift  signed  below.  The  shift  coming  on  also  signe 
the  bottom  as  an  indication  that  each  member  had  examined  the  diag 
Two  purposes  were  served  by  this  device.  (1)  The  new  shift  was  fo 
to  receive  information  of  the  possibly  dangerous  holes;  (2)  the  liat 
of  the  company  to  damage  suits  was  decreased,  since  the  signatun 
the  men  would  show  that  they  were  aware  of  the  presence  of  the  dai 
The  usual  method  of  leaving  the  record  of  suspected  holes  on  a  bl 
board  for  the  new  shift  to  read,  is  never  satisfactory.  The  shift  w 
has  just  blasted  is  usually  in  too  much  of  a  hurry  to  chalk  up  the  mi 
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hdesand  the  shift  coining  on  frequently  does  not  bother  to  read  anything 
that  has  been  written. 

Neutralizing  Blasting  Fumes  (By  W.  H.  Mawdsley). — The  sulphur 
fumes,  caused  by  the  ignition  of  P3rritic  ore  in  blasting,  are  in  some  mines 
exceptionally  severe;  in  such  cases  the  charges  are  usually  fired  only  at 
intervals  when  work  in  other  parts  of  the  mine  has  ceased.  A  simple 
and  effective  way  of  overcoming  this  difficulty,  as  well  as  that  caused  by 
the  fumes  from  the  explosive  itself,  is  by  the  use  of  suitable  chemicals  as 
tamping.  The  alkaline  hydrates  give  the  desired  results  and  also  absorb 
some  of  the  CO2;  the  addition  of  an  oxidizing  agent  in  the  tamping  con- 
verts the  CO  into  CO2  which  can  then  be  absorbed.  With  regard  to  sul- 
phur fumes,  moist  slaked  lime  has  proved  invariably  eflfective.  A  small 
quantity  is  placed  at  the  bottom  of  the  hole  and  more  is  used  on  top  of  the 
charge  in  place  of  the  usual  clay  "cocks."  At  the  instant  of  explosion 
the  hydrate  comes  in  contact  with  the  nascent  gases  and  immediately 
absorbs  them.  Another  method  is  first  to  pour  a  little  water  into  the 
hole  and  then  add  some  soluble  hydrate  (such  as  barium  or  strontium) 
which  is  dissolved  in  the  water;  the  charge  is  now  introduced,  the  solution 
heiug  thus  mixed  in  with  the  explosive.  A  further  quantity  of  hydrate  is 
used  above  the  charge  in  place  of  the  ordinary  tamping.  The  material 
is  made  into  suitably  sized  cartridges  covered  with  as  little  paper  or 
organic  matter  as  pK>ssible.  'f  his  tamping  is  a  convenience  to  the  miner, 
Md  by  preventing  the  sulphur  fumes,  makes  blasting  in  pyritic  ore  possi- 
We  at  all  times.  By  the  addition  of  an  oxidizing  agent,  the  carbon  mon- 
oxide given  oflF  by  some  explosives  is  to  a  large  extent  rendered  innocuous. 


Ill 
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Drilling  Kinks — Machine  Supports — Maintenance 

DRILLING  KINKS 

Drilling  Mesabi  Gopher  Holes. — Blasting  in  the  Mesabi  openpits  is 
necessary  in  stripping  if  the  overburden  is  somewhat  consoUdated,  and 
rather  general  in  mining  unless  the  ore  is  unusually  soft.  Two  methods 
of  drilling  and  blasting  are  in  use.  One  consists  of  drilling  deep  down- 
holes  at  the  top  of  the  bench,  using  a  jumper  drill,  often  with  several 
men,  chambering  the  bottom  with  dynamite  and  blasting  with  black 
powder;  the  other  is  given  the  wholly  indefinite  name  of  "gopher-holing,'* 
a  term  which  has  a  different  signification  in  every  mining  region. 

Gopher-holing  here  consists  of  working  out  an  inclined  hole  about  16 
to  20  ft.  deep,  beginning  at  the  bottom  corner  of  the  bank  and  extending 
in  at  an  angle  of  10  to  20°  below  the  horizontal.  This  is  accomplished  in 
various  manners.  In  the  cases  observed,  a  set  of  tools  similar  to  ihBi 
illustrated  in  Fig.  52  was  employed.  In  addition  to  these,  an  ordinazy 
hand  auger  was  used  to  start  the  hole  and  take  out  the  first  few  feet; 
this  hole  was  blasted  with  a  stick  or  two  of  dynamite,  the  effect  being 
to  leave  a  long  bootleg  of  8  to  14  in.  in  diameter.  The  auger  bmng 
unwieldy  in  deep  holes,  a  long  moil-pointed  bar  usually  of  IJ^-in.  steel 
was  next  brought  into  service,  shown  in  the  illustration.  This  was  driven 
into  the  bottom  of  the  bootleg  for  a  foot  or  two,  by  two  men  with  double- 
jacks.  When  progress  became  slow,  a  perforated  plate  about  1 J^  X  6  X 
8  in.  was  slipped  over  the  end  of  the  moil  and  wedged  to  it,  either  with 
two  small  wedges  or  with  one  wedge  and  a  track  spike  as  illustrated,  ^jr 
hitting  the  head  of  the  wedge  with  the  two  doublejacks,  the  moil  was 
extracted.  During  this  process,  it  was  usually  supported  on  a  log  as 
shown,  to  keep  the  plate  ofif  the  ground. 

The  moil  hole  was  then  blasted  by  inserting  a  stick  or  two  of  powder 
and  exploding  with  an  electric  cap.  These  alternating  processes  were 
continued  until  the  desired  depth  of  hole  was  obtained,  the  average  di- 
ameter being  perhaps  12  in.  This  intermediate  blasting  was  done  with  lb 
single  dry  cell.  It  was  somewhat  surprising  at  first  to  see  the  miner  load 
his  hole,  step  a  foot  or  two  to  one  side  of  the  collar,  connect  his  batto 
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aod  set  it  off.  As  a  matter  of  fact,  material  was  not  even  shot  out  of 
the  mouth  of  the  hole,  the  sole  effect  being  to  shatter  the  ground  adjacent 
to  the  charge.  To  remove  the  broken  material,  the  long-handled  spoon 
shown  was  used.  It  is  made  of  an  ordinary  No.  2  shovel  by  bending 
the  sides  up  straight  so  as  to  give  a  depth  of  about  2  in.  and  opening 
the  socket  to  take  the  large  2-  or  3-in.  end  of  a  peeled  sapling.  When 
the  hole  was  sufficiently  deep,  a  larger  charge  of  dynamite,  10  to  13 
sticks,  was  exploded  in  a  bottom  to  give  a  good  chamber.  Black  powder 
to  the  extent  of  about  three  kegs  was  charged  into  the  chamber  by  shaking 
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TAMPIMO    BAR 
FIG.    52. — TYPICAL  SET  OF  GOPHER-HOLE  TOOLS. 

it  down  the  launder  illustrated.     A  dynamite  primer  was  inserted  in  the 

middle  of  the  powder  charge  and  the  whole  tamped  tight  with  the  tamp- 

iag  bv  shown  in  the  illustration.     The  remainder  of  the  hole  was  then 

>^  tamped  with  lean  ore.     The  tamping  bar  consists  of  a  round,  tapered 

woodffli  head  about  4  in.  in  diameter  at  its  big  end  and  14  in.  long,  with 

the  smaller  end  bored  to  permit  the  insertion  of  a  2-in.  sapling  which  is 

itttened  with  a  wooden  dowel  pin.     No  nails  are  used,  and  in  the  con- 

'tonction  of  the  trough,  copper  nails  are  considered  advisable.     It  is 

*a  obvious  rule  of  safety  not  to  bring  iron  and  rock  into  contact  in  the 

of  black  powder. 
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The  holes  were  blasted  in  groups  and  for  this  purpose  the  battery 
was  discarded  and  a  push  machine  used.  It  is  customary  to  move  some 
distance  off  for  this  blasting,  but  if  it  be  well  carried  out,  one  might 
stand  on  top  of  the  blast  without  injury,  since  there  is  rarely  any  difih 
charge  of  material,  the  whole  bank  being  lifted  and  allowed  to  drop,  thus 
effectually  shattering  it. 

Cutting  Mass  Copper. — In  the  Lake  Superior  district  a  great  deal  of 
mechanical  cutting  of  copper  is  done  underground  in  order  to  reduce  the 
larger  masses  of  native  metal  to  sizes  which  will  readily  go  into  the  skips. 
The  process  does  not  differ  essentially  from  that  of  cutting  solid  copper 
in  any  form,  and  as  frozen  masses  of  this  metal  are  of  frequent  unwelcome 
occurrence  in  metallurgical  works,  a  description  of  the  method  will  perhaps 
be  of  interest.  As  used  at  present,  the  method  is  essentially  the  same  as 
that  employed  70  years  and  more  ago,  the  difference  being  that  pneu- 
matic hammers  rather  than  hand  sledges  are  used  to  strike  the  cutting 
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no.  53. — coppER-crmxG  tool  for  pneumatic  hammer. 

tool.  The  general  dimensions  and  the  shape  of  this  cutting  tool  are  shown 
in  Fig.  53;  its  length  when  new  may  be  as  much  as  4  ft.,  and  it  is  used 
until  its  length  has  been  reduced  by  continued  sharpening  to  a  few  inches. 
It  is  used  in  a  pneumatic  hammer  of  the  size  and  style  usually  employed 
in  riveting  operations. 

The  operation  of  cutting  a  large  mass  is  as  follows:  After  the  mass 
has  been  freed  from  its  resting  place  in  the  rock,  and  is  lying  loose  on  the 
foot  wall,  it  is  marked  off  by  the  shaft  captain  along  the  lines  which  will 
most  advantageously  divide  it  into  smaller  pieces.  Grooves  are  then 
cut  along  these  lines  by  taking  out  successive  triangular  chips;  when 
cutting  is  being  done  by  a  skilled  operator,  each  chip  is  continuous  through 
the  entire  thickness  of  the  mass.  It  is  much  easier  to  have  the  chips 
thin  out  to  an  edge  on  one  side  than  it  is  to  take  out  a  flat  strip,  the  tool 
being  reversed  at  each  cut.  The  width  of  the  tool  corresponds  closely 
to  that  of  the  cutting  edge  of  the  chisel.  The  hammering  action  serves 
to  compress  the  copper  in  the  chip,  so  that  the  latter  is  about  one-half 
the  length  of  the  groove  from  which  it  came  and  is  correspondingly  large 
in  section.  The  chisels  will  cut  copper  for  a  considerable  time  without 
(lulling,  but  they  dull  rapidly  on  the  pieces  of  included  rock  which  are 
frequently  encountered.  The  process  is  slow  and  the  work  tells  on  the 
wrist  and  arms  of  the  operator,  as  the  tool  must  be  held  closely  to  the 
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copper.  It  is  usual  for  men  to  work  in  pairs,  one  resting  while  the  other 
takes  a  cut  through  the  mass.  Two  men  working  in  this  way  under 
ordinaiy  conditions  vnll  probably  cut  1  sq.  ft.  of  area  per  shift,  making 
the  labor  cost  approximately  $6  per  square  foot,  which  is  about  one-half 
of  the  cost  with  the  old  method  when  one  man  held  the  chisel  for  two 
men  striking  alternately. 

The  opinion  has  popularly  existed  in  the  minds  of  many  that  copper 

may  readily  be  cut  by  the  oxyacetylene  process.     Various  inquiries  have 

led  to  tiie  conclusion  that  this  process  is  entirely  inapplicable,  at  least 

in  a  way  similar  to  that  in  which  it  is  applied  in  cutting  steel.     It  will  be 

remembered   that    the   latter  is  essentially  an  oxidizing  process,  steel 

oxidizing  very  rapidly  in  an  atmosphere  of  oxygen  when  heated  to  the 

tonperature  of  the  oxyacetylene  flame.     Copper  does  not  oxidize  readily 

in  this  way,  and  its  high  heat  conductivity  is  also  a  factor  as  preventing 

the  localization  of  the  heat.     It  is  not  known  that  the  metho<l  has  been 

tried  out  locally  on  mass  copper,  but  it  has  been  tried  at  refineries  by 

BMi  expert  in  its  use  and  these  attempts,  so  far  as  known,  have  resulted 

in  flat  failures. 

Hadiine-driTen  Auger  for  Soft  Ground. — On  the  Lake  Superior  iron 
ranges  it  has  been  customary  to  drill  the  holes  in  certain  soft  ores  with 


FIO.    64. — BAR  SECTION  AND  FORMED  BIT. 

kind  augers.  It  is  now  becoming  rather  general  practice  to  use  an  auger 
M  in  a  hand-held  rotating  hammer  machine.  Soft  ground  has  been 
■ully  considered  unsuitable  for  this  type  of  machine,  inasmuch  as  the 
rted  tended  to  bury  itself.  It  is  evident  that  with  an  auger  bit  the 
<Effiealty  is  avoided,  since  the  action  of  the  twisted  steel  is  that  of  a  screw 
conveyor,  rapidly  clearing  the  hole  of  all  cuttings.  The  rotation  of 
the  machine  has  a  certain  amount  of  drilling  effect,  but  the  speed  of 
drilling  is  greatly  increased  by  the  hammering  of  the  piston  on  the 
rtcd.  A  further  advantage  lies  in  the  fact  that  when  a  hard  rib  is  en- 
countered, the  regulation  rose-bitted  hollow  steel  can  be  substituted  for 
the  auger  until  the  soft  material  comes  in  again. 

The  success  of  the  machines  is  such  that  they  are  now  made  specially 
desgned  for  the  work,  having  a  higher  speed  of  rotation  and  a  lighter 
Uow.  The  steel  of  which  the  bits  are  made  is  not  twisted  in  the  shop 
win  the  case  of  hand  augers,  but  comes  twisted  from  the  manufacturer. 
The  original  bar  has  a  diamond  cross-section  similar  to  that  shown  in 


I 


62  DETAILS  OF  PRACTICAL  MINING 

Fig.  54,  It  ia  twisted  so  as  to  give  one  complete  turn  per  4  in.  The 
character  of  the  bit  forged  by  the  blacksmith  is  also  shown  approximately. 
The  greatest  diameter  of  the  twisted  bar  is  about  1%  in.  The  bit  of  the 
starter  has  an  overall  diameter  of  2  in.  The  other  pieces  of  the  set 
decrease  about  }4  in,  in  gage  and  increase  about  18  in.  in  length.  TTie 
shank  end  is  welded  on  in  the  shop;  it  is  hexagonal  and  has  a  small  collar 
to  facilitate  removal  of  the  steel  from  the  hole. 

RemoTOig  Broken  Drill  from  Hole  (By  George  A.  Addy). — ^An  in- 
genious and  useful  scheme  for  removing  the  bit  end  of  a  broken  drill  steel 
from  a  hole  is  illustrated  in  Fig.  55.  It  consists  simply  of  a  ring  at 
square  iron  j4  of  a  suitable  diameter  to  slip  over  the  broken  steel.  Two 
holes  B  are  drilled  on  opposite  sides  of  this  ring  and  a  stout  cord  passed 


through  these  holes  and  knotted  on  the  lower  sides.  The  ring  is  slipped 
over  the  steel  in  a  down-hole,  and  by  loosening  one  cord  and  pulling  on 
the  other,  the  square  corners  of  the  ring  grip  the  steel  so  that  it  may  be 
removed.  In  case  it  is  desired  to  use  the  device  in  a  flat-hole,  one  of  the 
holes  B  is  drilled  large  enough  to  take  the  pointed  end  of  a  scraper,  and 
this  tool  is  used  in  slipping  the  ring  over  the  steel. 


MACHINE  SUPPORTS 

Pneumatic  Drill  Column  (By  Sven  V.  Bergh). — An  important  factor 
to  be  considered  in  getting  the  highest  efficiency  out  of  the  moden 
hammer  drill  is  the  simplification  of  the  drill  mounting  when  such  mount* 
ing  is  required.  The  labor  cost,  compared  with  the  other  costs  of  opersf  * 
tion,  is  in  most  cases  predominant,  and  it  must  be  borne  in  mind  that, 
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roughly  estimated,  only  40  to  50  per  cent,  of  the  total  shift  can  be  used 
for  drilling,  the  rest  being  absorbed  in  setting  up  and  other  manipulation 
of  the  machine.  When  a  column  or  bar  has  to  be  used,  the  drill  may 
heather  attached  to  it  directly  or  it  may  be  carried  on  an  arm;  the 
eolumn  itself  may  be  of  either  the  single-screw  or  the  doublenscrew  type. 
In  any  case,  its  height  is  adjustable  to  only  a  limited  extent.  Hence,  to 
make  a  set-up  in  the  best  position  for  the  round  of  holes  to  be  drilled, 
the  workman  has  to  use  a  good  deal  of  skill  and  do  considerable  planning; 
in  most  cases  a  lot  of  time  is  wasted  in  mucking,  arranging  blocking,  pick- 
ing down  back  or  picking  up  bottom,  in  order  to  get  good  bearing  surfaces 
for  the  column. 

To  facilitate  these  operations,  a  pneumatic  drill  coFumn  was  devised 
and  has  been  used  with  good  results  for  several  years  at  the  iron  mines  of 
Mahnberget,  Sweden.  It  resembles  in  general  the  telescopic  air-feed  of 
the  stoper  type  of  drill.  A  longitudinal  section  is  shown  in  Fig.  56. 
The  height  of  this  particular  colunm  can  be  varied  between  6.23  and 
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FIG.    56. COMPRESSED-AIR  TELESCOPIC  MOUNTING  FOR  LIGHT  DRILL. 

11.48  ft.  When  the  column  is  fully  run  out,  the  compressed  air  is  shut 
off  by  means  of  an  automatic  cut-off  valve.  There  is  no  need  of  the 
Bual  arm  in  order  to  provide  a  sufficiently  wide  range  of  positions  for 
file  machine.  The  column,  drill  and  all  are  easily  removed  from  one 
position  to  another  as  required,  and  the  absence  of  an  arm  makes  this 
«D  the  easier.  The  drill  clamp  is  adjustable  with  one  single  screw-bolt, 
ttd  is  made  with  a  hinge  so  that  the  machine  can  be  swung  over  to  one 
»de  when  the  drill  steel  has  to  be  changed.  The  clamp  is  attached 
to  the  outer  tube.  This  has  a  toothed  foot-piece  which  bears  on  the 
bottom  and  resists  rotation.  The  inner  tube  ends  in  a  point  which 
beaiB  against  the  back.     It  is,  of  course,  not  subject  to  any  torsion. 

The  column  was  found  sufficiently  stable  when  the. regular  drilling 
Pfessure  was  used,  but  is  adapted  only  to  light  hammer  drills  of  the 
•toper  type  with  telescopic  air-feed  and  for  drilling  in  soft  to  medium- 
hwd  rock.  It  should  be  noted  that  when  air  is  turned  off,  the  machine 
fint  stops  drilling  and  the  air  in  the  column  maintains  static  pressure 
for  some  time.     It  can,  however,  be  exhausted  rapidly  if  desired. 

TrqKMl  for  Handling  Long  DriU  Steel  (By  Le  B.  Reifsneider). — A 
<fevice  has  been  foimd  useful  by  the  Spanish- American  Iron  Co.  for  hand- 
ling long  [neces  of  steel  when  drilling  vertical  holes  up  to  35  ft.  in  depth 
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using  tripod  drills.  It  consists  of  the  parts  of  an  old  tripod  so  bad 
worn  as  to  be  no  longer  safe  as  a  drill  mounting.  The  usual  sho 
pipe  legs  are  removed  and  replaced  with  lengths  of  1^-in.  pipe,  tl 
latter  being  threaded  and  having  a  coupling  on  the  lower  end  for  co 
venience  in  adding  short  lengths  of  pipe  when  it  is  desired  to  increa 
the  height  of  the  rig.  An  eye-bolt  is  put  into  the  opening  in  tl 
saddle  so  as  to  hang  down  and  is  secured  there  by  a  washer  and  nu 
and  a  single  block  with  a  ^-in.  manila  line  rove  through  it  is  hook< 
into  the  eye-bolt.  The  line  is  two  and  a  half  times  the  length  of  tl 
tripod  legs,  and  at  one  end  a  simple  straight  hook  of  3^-in.  round  iron 
fastened. 

In  use  this  modified  tripod  is  first  laid  out  on  the  ground,  the  fro] 
legs  are  spread  to  a  width  that  will  make  a  stable  base,  usually  aboi 
one-half  the  height  although  sometimes  less,  and  all  bolts  are  drawn  i 
and  tightened  except  the  nut  on  the  through  bolt  which  holds  the  re 
leg.  The  block  is  then  hooked  into  the  eye-bolt,  the  rope  rove  and  tl 
tripod  raised  and  moved  over  the  hole  where  the  machine  is  drilling,  i 
that  the  hook  on  the  rope  falls  approximately  over  the  center  of  the  hoi 
In  removing  a  piece  of  steel  from  the  hole  it  is  first  pulled  up  as  far  as 
can  be  conveniently  handled  with  the  dolly  bars;  one  man  then  lets  [ 
the  dolly  bar  and  takes  three  turns  of  the  hook  end  of  the  rope  arour 
the  steel  close  to  the  collar  of  the  hole,  fastening  the  hook  back  over  tl 
rope  above  the  turns  on  the  steel.  He  then  pulls  the  rope  taut  and  tak< 
several  turns  around  the  rear  leg  of  the  small  tripod  on  which  the  drill 
mounted.  As  soon  as  he  has  done  this,  the  other  man  lets  go  the  dol 
bar  and  aids  the  man  at  the  rope  to  pull  the  steel  up  until  the  bit  swinj 
clear  of  the  collar.  After  this  the  steel  is  lowered  by  paying  out  the  tun 
of  the  rope  on  the  leg  of  the  drill  tripod.  The  steel  is  always  handle 
between  the  two  front  legs  of  the  rig,  since  this  gives  greater  stability. 

The  regular  drill  crew  of  two  men  can  raise  a  piece  of  steel  35  ft.  Ion 
using  a  tripod  22  ft.  high.  The  rig  is  used  for  all  steel  over  20  ft.  i 
length.  Beside  the  saving  of  time  and  labor  in  handling  the  steel  th 
is  also  a  valuable  safety  device,  since  by  using  the  drill-tripod  leg  as 
snubbing  post  the  steel  is  always  under  control  and  can  be  handle 
safely  on  a  narrow  ledge  in  a  high  wind. 

Simple  Machine  Bar. — In  Fig.  57  is  shown  the  design  of  machii 
bar  used  in  the  mines  of  the  lead  district  of  southeastern  Missoui 
It  is  a  one-screw  post  without  any  header  casting  at  either  end.  Tl 
teeth  for  gripping  the  top  blocking  are  made  by  cutting  the  pij 
used  for  the  column  in  two  by  drilling  it  full  of  holes.  The  pipe  is  tbc 
plugged  with  a  piece  of  oak  to  keep  grit  from  getting  down  into  tl 
thread  of  the  jacking  screw.  The  illustration  shows  this  block  on) 
partly  driven  in.     A  collar  of  2J^  X  H-i^-  ^^^^  '°  ''Hrunk  on  the  upp 
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Old  to  reinforce  it  after  the  plug  has  been  hammered  in.  A  similar 
collar  is  also  shrunk  on  the  bottom  after  the  jack  screw  has  been  put 
in.  There  is  no  shoe  on  the  bottom  end  of  the  jacking  screw.  It  simply 
ends  in  a  blunt  point.  Formerly  this  was  stuck  in  the  axle  hole  of  a 
nr  wheel  in  making  a  set-up,  but  the  ends  often  penetrated  too  far  into 
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KG.    57. MACHINE  BAR  UdED  IN  SOUTHEASTERN  MISSOURI. 

Uie  wheel  and  as  the  side  strain  was  strong  on  the  jacking  screw  the 
iwolt  was  that  several  screws  would  be  broken  in  the  course  of  a  month. 
On  that  account  simple  plates  about  6  or  8  in.  wide  and  1  in.  thick, 
with  a  depression  in  the  center  for  taking  the  end  of  the  jack  screw,  are 
W)w  provided.  These  do  not  let  the  jack  screw  enter  far  enough  to 
put  any  side  strain  on  the  screw.     With  this  shoe  plate  it  is  possible  to 
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set  up  without  any  trouble  on  a  steeply  slanting  bottom.     If  there  were  * 
a  shoe  to  the  jack  screw,  a  considerable  aide  strain  would  be  thrown  OQ   - 
the  screw  unless  a  block  was  put  under  it  to  level  up  with  such  a  slop- 
ing bottom  in  order  that  the  column  could  be  stood  perpendicular  to  the 
foot  blocking.    In  other  words,  more  care  has  to  be  taken  in  making  .: 
a  set-up  when  a  foot  shoe  is  used  than  when  one  is  not,  and  since,  ther»>  . 
fore,  the  work  of  setting  up  with  this  type  of  shoeless  column  is  eaiaiex 
and  quicker,  the  machinemen  like  it  better  than  the  bar  of  the  regula- 
tion type.    As  the  column  is  always  set  up  on  solid  rock  in  this  diatrict,  ^ 
the  fact  that  the  end  of  the  jack  screw  is  not  of  large  area  is  unimportant. 
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Steady  Tripod  Set-up  on  Loose  Rock. — In  certain  classes  of  mining, 
especially  with  some  types  of  underhand  stoping,  and  where  the  or^ 
body  is  too  wide  for  a  column,  a  tripod  set-up  for  the  drills  is  frequent^ 
necessary.  Often  it  is  not  possible  to  place  the  tripod  legs  on  solid 
rock  and  the  yielding  set-up  which  results  interferes  with  good  drilling; 
When  such  a  set-up  is  necessary,  several  expedients  are  employed  to 
steady  the  drill  and  distribute  its  weight  over  a  large  area.  In  some 
Missouri  mines  the  tripod  is  set  on  old  car  wheels,  but  these  are  heavy 
to  handle  and  if  mixed  with  the  ore  might  cause  serious  delays  around 
the  gyratory  crusher.  In  Butte  wooden  blocks  are  employed,  but 
unless  they  arc  at  least  5  in,  thick  or  shod  with  iron,  they  are  easily 
split  by  the  sharp  ends  of  the  tripod  leg. 

A  device  used  by  the  Cleveland-Cliffs  Iron  Mining  Co.,  in  Michigan, 
i  of  a  10  X  12-in.  piece  of  3-in.  oak,  I'ig.  58,  shod  with  a  6- 
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or  ft4n.  square  of  ^-in.  scrap  iron.  The  shoe,  which  is  fastened  to 
the  block  by  four  ^-in.  carriage  bolts,  has  a  depression  about  1  in. 
in  diameter  and  ly^  in.  deep,  to  receive  the  tripod  leg.  To  prevent 
splitting,  the  block  is  bound  together  at  each  end  by  a  H-i^*  bolt. 

Steadying  L^  for  Rock-drill  Bars. — In  sinking  the  No.  2  Hancock 
ihaft  in  the  Michigan  copper  country,  the  rock  drills  were  mounted  on 
arms  carried  by  a  regular  shaft  bar  with  a  single  screw  at  the  end.  On 
each  ann  a  collar  ^was  used  carrying  a  leg  to  steady  the  bar  under  the 
haoomer  of  the  three  machines  which  were  used  at  one  time,  and  which 
otherwise  would  have  made  it  difficult  to  keep  the  bars  tight.  The  de- 
tails of  this  steadying  leg,  with  the  collar  by  which  it  is  attached  to  the 
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FIG.    59. DRILL-ARM  STEADIER  USED  IN  HANCOCK  SHAFT. 


ann,  are  shown  in  Fig.  59.  The  device  consists  simply  of  a  collar  with 
*  pipe  fastened  to  it,  from  the  lower  end  of  which  extends  a  screw  leg 
made  from  an  old  machine  feed-screw.  The  end  of  this  screw  leg  is 
drawn  down  to  a  sharp  point,  which  is  firmly  braced  and  screwed  out, 
from  time  to  time,  so  that  the  machine  is  kept  braced  tight  from  the 
ground  and  cannot  swing.  It  is  usually  the  surging  of  the  machine 
that  loosens  the  bars.  This  device  steadies  the  arms  upon  which  the 
inachines  are  directly  mounted,  and  therefore  the  large  shaft  bar  re- 
ceives far  less  jar  and  vibration  than  would  otherwise  be  the  case. 

Wedged    Arm  for  DriU  Columns   (By  R.   A.   Rule).— The  drill- 
cohimn  arm  generally  used  in  imderground  drilling  is  clamped  to  the 
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column  by  two  bolts.  In  the  arm  shown  in  Fig.  60  bolts  are  not  used. 
The  arm  is  attached  to  the  drill  column  by  a  clamp  in  which  a  wedge 
and  slotted  key  are  used  instead  of  the  usual  bolts.  The  wedge  fits 
into  a  slot  in  the  key,  and  by  striking  the  wedge  a  smart  blow  with  a 


FIG.    60. — WEDQE  AND  KEY  DBILL-COLUMN  ARM. 

hammer  the  clamp  is  drawn  tightly  about  the  column.  To  loosen  the 
clamp  the  lower  end  of  the  wedge  is  struck  with  a  hammer.  It  requires 
but  one  hand  to  loosen  the  wedge;  hence  the  other  hand  may  be  used 
to  hold  the  arm  when  the  grip  is  released. 


FIG.    61. — HINGED  COLLAR  FASTENED  BY  WEDGE. 


Wedged  Drill-column  Collar  (By  R.  A.  Rule).— Fig.  61  illustrates 
a  four-piece  post  collar,  which  dispenses  with  the  use  of  bolts.  The 
pieces  B  and  C  are  hinged  to  the  piece  A  2XE  and  F ^  respectively.  The 
piece  C  passes  through  a  hole  in  the  end  of  the  piece  B  and  is  itself 
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-''■.ttfd  to  receive  the  taperod  key  D,  which  working  on  the  piece  B 
rfV8  il  against  the  post.  The  blow  of  a  hammer  on  the  key  D  thus 
;;hiens  pr  releases  the  damp.  The  eaae  and  rapidity  of  operation  of  a 
.  in^ed-and-keyed  collar,  as  eompared  with  the  usual  bolted  collar, 
-iiilis  in  an  appreciable  saving  of  time. 

Copper  Range  Drill  Column. — ,\ij  unusual  form  of  drill  column  is 
:-'-d  in  the  mines  of  the  Copper  Range  company  in  Michigan.  This  post 
.L-  iwo  toothed  ends.  It  is  mounted  on  top  of  a  two-screw  jack  which 
■  fiiieHi  with  a  woofien  center  block  into  which  the  teeth  of  the  bottom  of 
'j''  rolumn  nip  when  the  post  is  set  up,  Fig.  62.     The  column  and  the 


lire  indopoodent  and  thus  the  weight  is  divided.     Moreover,  one  jack 

f  be  made  to  serve  several  diflerent  lengths  of  column.     This  is  a 

il  advantage  whenever,  as  at  the  Copper  Range  mines,  it  is  necea- 

y  to  have  several  lengths  of  column  owing  to  the  different  heights  of 

il»ck  above  the  filling.     The  advantage  of  a  two-screw  jack  is  ob- 

rf  without  the  drawback  of  the  great  increase  in  the  weight  when  it  ia 

Red  tightly  to  the  post  part.     The  jack  nuts  are  castings  that  have  a 

(ctiog  ledge  for  the  wooden  block  to  rest  upon.     Two  bolts  go  through 

Ihp  iiiock  and  hold  the  nut  castings  and  jack  block  together.     This  jack 

""li  lasts  about  ft  year  before  it  becomes  so  worn  that  it  has  to  be 

■iaced.     The  column  itself  is  simply  a  standard  4-in.  gas  pipe  with 

I  ''ihi.id  head-pieces  shrunk  tightly  into  it  at  both  ends.     Because  of  ita 
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cheapness^  the  men  in  the  stopes  are  given  three  lengths.     Consequently, 
they  do  not  have  to  build  up  much  blocking  when  making  a  set-up.  ' 

MAINTENANCE 

Handling  Drill  Steel  at  the  Quincy  Mine  (By  L.  Hall  Goodwin). — 
The  method  of  handling  drill  steel  at  the  Quincy  mine,  Hancock,  Mich., 
is  different  from  that  usually  employed  at  the  larger  mines  of  the  Lake 
Superior  district,  where  the  problem  is  to  sharpen  the  steel  for  several 
widely  separated  shafts  at  a  centrally  located  shop.  At  the  Copper  Range 
mines  and  the  Calumet  &  Hecla  the  drills  are  kept  loose  and  are  carried  to 
and  from  the  various  shafts  in  steel  boxes,  each  shaft  having  its  special 
box. 

The  main  distinguishing  feature  of  Quincy  practice  is  that  the  pieces 
of  steel  are  kept  in  slings,  each  sling  containing  8  to  10  pieces,  which  are 
•assigned  to  a  certain  contract.  Dull  drills  are  put  up  in  slings  at  the 
working  place  underground,  and  sharp  ones  before  they  leave  the  shop. 
The  sling  consists  of  a  piece  of  }i-m.  flat  iron,  1}^^  in.  wide,  formed  into 
a  ring  having  an  inside  diameter  of  4  in.  The  steel  is  held  in  this  ring 
by  means  of  three  wooden  wedges,  8  in.  long,  placed  side  by  side,  the 
middle  one  being  reversed  end  for  end  with  respect  to  the  other  two,  and. 
hammered  into  place;  this  forms  a  firm  bundle  of  convenient  size  for 
handling. 

All  miners  have  a  contract  number,  although  only  those  employed 
in  mine  development  actually  work  on  contract;  for  other  miners,  the 
number  is  used  only  in  distributing  tools  and  supplies.  Each  piece  of 
drill  steel  is  assigned  to  a  certain  contract,  and  the  number  of  that 
contract  is  cut  on  its  shank. 

Dull  steel  is  sent  to  surface  and  sharp  steel  sent  underground  after 
each  shift  has  gone  off.  The  dull  steel  is  carried  to  the  shaft  by  the  miners 
and  dropped  where  it  can  be  loaded  easily  into  the  south  skip,  as  it  has 
become  an  arbitrary  rule  at  this  mine  always  to  use  the  south  skip  for 
handling  tools  and  supplies.  When  all  men  are  up,  the  man-cars  are 
immediately  replaced  by  skips,  and  the  first  skip  hoisted  in  the  south  road 
picks  up  the  slings  of  dull  steel  from  all  the  levels;  the  sharp  drills  are  sent 
down  on  the  next  trip  of  the  same  skip. 

At  surface,  the  skip  automatically  discharges  its  load  of  steel  at  a 
special  dump  just  above  the  collar  of  the  shaft.  It  passes  into  a  concrete 
chute,  the  bottom  of  which  is  faced  with  old  rails,  flange  up.  This 
chute  starts  off  at  30°,  but  its  inclination  gradually  changes  to  horizontal 
and  it  then  forms  a  platform  at  a  convenient  height  for  loading  on  a 
wagon.  The  dull  steel  is  collected  and  the  sharp  distributed  by  one  of 
the  surface  teams.    The  sUngs  of  sharp  steel  are  stood  up  in  a  row  of 
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iks  &Iong  the  south  side  of  the  shafthouse,  the  racks  being  numbered 

correspond  to  the  working  levels. 

The  accompanying  illustration,  Fig.  63,  shows  a  plan  of  the  drill 
op.  It  will  be  largely  self-explanatory  after  it  is  stated  that  the  drills 
'.  tmnsported  from  one  part  of  the  shop  to  another  on  flat-topped  cars 
ving  rigid  trucks  which  necessitate  straight  tracks  and  turntables, 
i-eztaiaion  of  the  track  reaches  four  hand  forges  used  in  shanking  the 
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M.  The  drill  sharpeners  used  are  a  modified  form  of  the  Word  machine. 
Ml  stands  consist  of  two  wooden  horses  set  at  a  convenient  diatance 
"put,  their  tops  faced  with  a  3-in.  strap  of  K-in.  iron.  The  tops  of 
ie  cars  are  36  X  48  in,,  and  four  iron  stakes  fit  into  tenons  at  each 
troer. 

The  sharp  Btee!  is  sorted  by  boys  in  front  of  a  stack  of  pigeon-hole 
WipartmeDts,  drills  belonging  to  each  contract  being  kept  in  a  separate 
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compartment.  The  pigeon  holes  are  numbered  in  order  by  contracts, 
and  the  shaft  and  level  nmnbers  are  also  given.  The  sharpened  drills 
are  removed  from  the  pigeon  holes  by  other  boys,  who  bxmdle  them  into 
slings;  the  slings  going  to  each  shaft  are  segregated  on  one  drill  stand, 
the  shaft  nmnber  being  marked  with  white  chalk  on  the  ring,  the  contract 
number  with  blue  chalk  on  the  wedges.  The  slings  are  left  on  the  driH 
stands  until  a  truck  load  of  them  has  accumulated;  they  are  then  wheded 
out  to  the  loading  platform. 

As  compared  with  the  practice  of  the  other  Lake  mines,  the  Quin<7 
system  has  the  marked  disadvantage  that  the  drills  are  handled  a  greater 
number  of  times  by  hand  than  is  usual;  this  disadvantage  is  largely  offset 
by  keeping  the  drills  in  bundles.     The  principal  advantages  of  the  method 


FIG.    64. — SHIM  FOR  WORN  MACHINB-DRILL  CLAMPS. 

may  be  stated  as  follows:  All  sorting  is  done  in  the  drill  shop,  where  it 
may  be  easily  supervised;  drills  for  each  contract  are  in  rigid  bimdleSy: 
which  tends  to  secure  better  distribution;  the  drill  steel  is  easily  handled 
while  being  distributed  to  the  underground  working  places;  this  latter, 
point  is  of  especial  force  in  minimizing  delays  to  the  hoisting  plant,  whidl- 
is  an  important  factor  at  these  deep,  low-grade  mines. 

Repairing  Worn  Clamp  (By  George  E.  Addy). — ^When  the  gripping 
portion  of  a  machine-drill  clamp  or  saddle  becomes  worn  large,  or  when 
the  saucer  bases  of  the  machines  are  worn  small,  it  may  be  impossible  to 
bring  the  clamp  jaw  to  bear  on  the  machine  base.  In  such  a  case,  the 
clamp  may  be  continued  in  service  by  using  the  device  illustrated  ia 
Fig.  64.  The  flat  ring  is  fastened  to  the  clamp,  so  as  to  act  as  a  shim, 
and  by  slightly  raising  the  base  of  the  machine,  enable  it  to  be  grippedT 
by  the  jaw.  In  the  drawing  the  ring  is  shown  as  riveted  by  countersunk 
rivets  through  the  overhanging  edge  of  the  clamp.     If  this  overhang  does 
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BOt  wdat,  countersunk   screws   can   be  substituted.     They  are  better, 
RBipt  that  tbey  require  ntore  labor  to  put  in. 

DiiO  Tester  for  the  Shop. — A  device  for  obtaining  graphically  and 
tipidly  m&ny  of  the  e!£<eutiul  characteristics  of  rock  drills  without  sub- 
ierting  tliem  to  actual  drilling  tests  has  been  devised  by  Willian]  D. 
hyuter,  of  Grnss  Valley,  Calif.,  the  machinist  in  charge  of  the  repair 
uul  upkeep  of  machine  drills  of  the  North  Star  mine.  Its  general 
ippCArance  with  a  stoper  under  test  is  shown  in  Fig.  65. 

The  base  has  a  pedestal  bolted  to  its  left-hand  end  in  which  a  vertical 
!hr  h  clamped  by  a  split  collar.  This  pillar  carries  a  horizontal 
'-'zitudinal  arm  on  which  may  be  clamped  an  ordinary  saddle  for  a 
fL=ioQ  or  Leyner  machine,  or  a  carrier  for  use  as  a  back-stop  with  air- 


iwi  hammer  stopers.  An  air-feed  stoper  is  shown  suspended  by  hangers 
a  suitable  support.  The  pillar  permits  vertical  adjustment  and 
p  gives  a  horizontal  movement.  The  central  part  of  the  base 
carry  the  cylinder  and  plunger  device  as  shown.  One  end  of  the 
tiim^T  projects  through  the  cylinder  and  against  this  bears  a  bar,  which 
-■  (ulistituted  for  the  bit  in  the  driiL  The  other  end  of  the  cylinder 
'  mmunicates  with  a  pipe  to  the  diaphragm  chamber,  carried  on  a 
'■■"-mewtjrk  at  the  right-hand  end  of  the  machine. 

The  diaphragm  chamber  is  shown  in  more  detail  in  Fig.  65a.  It 
trriflsu  of  a  plate,  recessed  to  form  a  chamber  which  is  closed  with  a 
lijihrngm  of  highly  tempered  steel.  This  diaphragm  is  held  under  a 
"w  ring  and  ils  motion  is  adjustable  by  studs  on  the  inside  and  stop 
'if'p  in  the  nature  of  bushings  on  the  outside.  The  cylinder,  pipe  and 
i^i'bragm  chamber  are  filled  with  oil  by  a  pump  from  the  reservoir 
■^■TB.  and  there  is  also  connected  with  this  oil  system  a  pressure  gage. 
^  fud  is  secured  to  the  center  of  the  diaphragm  so  as  to  move  with  it,  and 
'-iniw  a  spring  which  governs  its  motion  somewhat.     An  arm  called  the 
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multiplyutir  lever  is  moved  by  this  diaphragm  rod,  being  pivote 
end  aa»i  cannring  a  recording  pencil  on  its  long  arm.    The  pen 

the  paper  on  a  revolving  drum  which  is  driven  throug 

by  a  small  motor. 
Xfce  feed  pressure  and  blows  of  the  drill  are  communicate< 
piujoMC^^r  ^y  ^^  ^'^  which  bears  against  the  plunger  end.     1 


B'D^ 


SAv«.    ik»«       »'^  WCVt  OARDS  OBTAINED  WITH  THE  TESTER. 


s^.vx^sV.w  V    AW  iuui*vviiip««v^ble  oil  so  as  to  vibrate  the  dia 

K   .xv^vKVKN.uj^  v^;  ^Uuih  jux'  uuHguified  by  the  pencil  arm  and  ] 

K    V  vx    v   *w  viiuiu*    'ttw>  »peed  of  the  drum  is  uniform 

.^v^.x^    V    *^'  ****'  ^  *  peavUilum.    The  movement  of  tl 

\     v^v^»  .  vSiv*4K>tKJing  to  the  strength  of  the  blows, 

V    SVV-*  j^^fc*^  ^^  ;n;Hih{it  readings  on  the  pressure  gage 

v^     N    s^^>*^^.^  i».skMacwhat  as  follows:    The  drum  ' 

^»    v^^'^N^    *^'cvvivvU  with  no  pressure  on  the  dia; 


v\ 
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:m  die  fine  A^  Fig.  66,  is  thus  obtained.  It  is  then  revolved  in  the  case  of  a 
Dfll  itopor  with  the  air  pressure  on  the  telescope  feed,  but  with  the  hammer 
isi§  Mi  movingi  giving  the  line  P.  The  drill  is  then  allowed  to  reciprocate 
ttd  its  blows  give  the  irregular  line  shown,  the  impact  of  the  hammer 
ionning  the  line  BC  and  the  return  of  the  diaphragm,  the  line  CD, 
The  upper  card  in  Fig.  66  represents  a  test  on  a  typical  stoper  in  which 
the  air  pressure  was  100  lb.,  the  number  of  blows  struck  was  1284  per 
ODDiite,  and  the  foot-pounds  developed  per  blow  calculated  to  be  50. 
•  Hus  would  show  a  little  less  than  2  hp.  developed.  In  the  middle  card, 
obtained  from  a  similar  machine,  there  will  be  noted  a  secondary  blow, 
tke  cause  and  effect  of  which  are  not  yet  determined.  In  this  case  the 
lirjHessure  was  96  lb.,  the  blows  per  minute  1260  and  the  foot-pounds 
per  blow,  40.  The  lower  card  was  obtained  from  a  machine  in  poor 
liape;  The  air  pressure  in  this  case  was  84  lb.,  the  blows  per  minute 
1272,  and  the  foot-pounds  per  blow,  probably  about  15.  These  last  two 
■ntioned  machines  drilling  in  hard  rock  under  the  same  pressure,  84 
l,inade  0.105  ft.  and  0.051  ft.  per  minute,  respectively,  thus  confirming 
tte  indications  of  the  tester.  It  is  evident  that  the  tester  fulfills  much 
tte  same  function  as  a  steam-engine  indicator  in  giving  an  energy 
inph,  valuable,  however,  more  for  its  indications  of  condition  and 
«!i»tment  than  for  the  quantitative  measurements.  It  differs  from 
4e  steam-engine  indicator  in  measuring  output  rather  than  input. 

The  development  of  the  machine  grew  out  of  the  necessity  of  pre- 

ittting  defective  drills  from  going  underground.     At  the  North  Star 

4e  machines  are  usually  taken  on  a  truck  from  the  shop  to  the  shaft 

wllar,  unloaded,  and  loaded  on  a  cage,  unloaded  again  at  the  shaft  turn, 

fcided  on  a  truck  to  go  up  the  main  raise,  unloaded  at  a  level  station, 

loried  in  a  car  and  taken  to  the  top  or  bottom  of  a  stope,  unloaded  and 

omed  to  the  working  face.     Evidently  this  is  a  process  costing  money. 

Bthe  machine  will  not  drill  when  set  up,  it  means  a  definite  loss  to  the 

wmpany,  augmented  by  the  fact  that  the  irritated  miner  will  work  less 

tfriently  for  the  rest  of  the  shift.     It  was  found  impossible  to  detect 

fte  defective  machines  in  the  shop.     One  which  might  sound  all  right 

«od  work  well  when  set  up  and  run  against  a  block  would  prove  quite 

orieas  underground.     To  get  a  more  definite  line  on  the  conditions  of 

fte  drills,  a  simple  machine,  embodying  the  principle  described,  was 

Wt  and  this  more  complete  and  convenient  device  was  developed 

tterrfrom. 

The  tester  has  served  this  purpose  excellently,  but  it  also  lends  itself 
to  investigation  along  other  lines.  The  effects  of  changes  in  pressure, 
lubricant,  etc.,  can  all  be  investigated  in  this  way  more  easily  and  more 
*3ttctly  than  by  actual  drilling  tests.  A  test  to  ascertain  the  effect  of  a 
difference  in  pressures  indicated  that  a  drop  of  32  per  cent,  caused  a 
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^.,t  .  :K'  <irt'iitf^h  of  the  blow  of  31  per  cent.,  but  a  drop  in  speed  o 
J  X''  viir.  L'ndericrouiid  tests  showed  that  a  drop  in  air  prcssur 
.  >  T^  =  • '!  .  JT^ive  a  decrease  in  drilling  speed  of  47  per  cent,  with  shar] 
..i:  •.  'tv^urt*  irv^p  of  22  per  cent,  gave  a  drilling-speed  decrease  o 
,1  .^,  v:  .  -v.::!  viull  2itet*l;  a  pressure  drop  of  28  per  cent,  in  anothe 
H>^  o  i    V   :!(llnitf-.s^H.*i\i  drop  of  only  25  per  cent. 

V    v.>,    \\\\\    iitfer^^nt  lul)ricants  showed  that  a  change  from  heav^ 
i«   juMimrn  icave  an  increase  in  blows  jx?r  minute  from  1116  U 
-.  v:    I    i>oi-:»ouiids  jxT  blow  from  25  to  34,  while  a  change  to  ligh 
.*,     ,>M'    rioiv:ij>t»s  to  1224  and  38.     This  test,  however,  was  madi 
V .%     -.vLiiiio  iirul  it  may  be  that  smaller  differences  would  be  foum 

.,c<-    i   %:i  ^*Id  machine. 

\    -..v.^i'.icni   is  fnxiuently  made  that  excessive  air  consumptioi 

\».    .i  ^inll   is  in  bad  condition.     A  large  number  of  test* 

.».*.   luiv  luru's  of  a  certain  type  had  an  average  air  consumptioi 

s.}    ii.  't.  <>(  fitv  air  per  minute  at  90  lb.  pressure.     A  test  ol 

^     J  •.iu^  '.\iv  using  90  cu.  ft.  gave  1296  l)lows  and  43  ft.-lb., 

^.  I  >,    I  liv'ii  indicate  that  increased  air  consumption  does  nol 

^^^    '       .:iv\iic  tHH>r  condition.     A  further  field  of  usefulness  lies 

..     -^    V.     ■vu  i\|uipment.     Thus  in  one  instance  four  new  valves 

.    vv.    '»>iu  the  manufacturers  and  when  tested  in  machines, 

...    iv'iiviivc.     Investigation  showed  a  piece  of  steel-cutting 

V      Nv'  .k>  :o  throttle  the  air  and  reduce  the  strength  of  the 
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v^v.ii    k.s  if  one  of  the  most  extensive  fields  of  application 

...     ^vv.A-  Iv  in  comparing  drills  of  different  makes.     Many 

^  .    V....L    v  eliminated  at  once  in  a  preliminary'  test  on  the 

.   \      K*  high-class  drills  reserved  for  further  test  in  rock. 

^  ^  ,    •icac  rt^atment  of  Drill  Steel  (Hy  Svcn  V.  Bcrgh).— 

X    .xvvi  !\»i"  r\>ck  drilling  may  be  classified  as  carbon  steel; 

.    '.*  viiv'ss  means  the  percentage  of  carbon  contained. 

X     Ml  the  proper  percentage  of  carbon  is  governed 

.'.  \\w  rock  to  l)e  drilled  and  l)y  the  power  of  the 

\»  iwk.  the  softer  must  l)e  the  steel.     This  ia 

\     :•,  will  not  stand  the  impact  if  too  hard  a  steel 

*.  X    ^x^und.  the  degree  of  hardening  necessary  to 

s    ^     o'*  of  the  bit  depending  upon  the  conditions 

X   ..N\\l,      The  above  rule  must  also  be  applied 

^    ,  .        ;<  Iving  substituted  for  a  lighter  one  and  the 

V  s -x*.  u:^  well.     Tlu^  ultimate  carbon  hardness  being 

..r.   .  xvx  .^   x^.vlmust  UMried. 

_  ...>v   -i^  for  instance,  when  hand-feed  drills  are 
.x.o  \\VA\  to  Ih?  put  on  the  steel.     Additional 
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■nd  compresrave  stresses  are  thus  induced  during  the  period  of 
)w,  produ<ang  an  excessive  strain  in  the  steel.    In  such  practice  a 

&K  of  steel  is  to  be  recommended.  When  the  steel  is  shanked  it 
mportance  to  g^ve  the  shank  sufficient  length  and  cross-sectional 

It  happens  not  infrequently,  where  a  light  type  of  drill  has  been 
ituted  for  a  heavier  one,  that  the  old  steel  is  continued  in  use.  This 
i  advisable,  for  the  additional  reason  that  it  necessitates  a  consider- 


Ue  change  in  the  front  head  of  the  machine.  The  number  of  ruptures 
aj  sometimes  be  greatly  reduced  by  giving  the  shank  a  greater  crosa- 
*tioiial  area.  In  19U,  tests  were  carried  out  at  a  mine  in  Sweden  to 
1x1  the  effect  of  such  a  change.  The  rock  at  this  particular  mine  is 
Rwdingly  hard  to  drill,  as  it  consists  of  quartz-striped  magnetite  and 
fflatite  ore  with  leptite  as  a  country  rock.  During  a  three-month  per- 
4  one  and  the  same  type  of  drill  was  used.  The  following  results  were 
«ained:  Ordinary  shanks  ruptured,  185,  corresponding  to  6277  m. 
'illed;  strengthened  shanks  ruptured,  four  (171  used  in  all),  correspond- 
t  to  700  m.  drilled.     These  figures  show  a  considerable  improvement 


78  DETAILS  OF  PRACTICAL  MINING 

following  the  use  of  the  heavier  shanks.  Here  it  may  also  be  mention* 
that  all  abrupt  changes  in  section  and  sharp  corners  should  be  strict 
avoided. 

So  far  as  water-using  drills  are  concerned,  when  the  water  is  fed  in 
the  steel  through  a  radial  boring  it  has  proved  an  advantage  to  drill  t 
hole  at  an  angle  of  45°  with  the  center  hole  of  the  steel,  Fig.  67.  ' 
shape  the  shank  and  the  bit,  the  steel  has  to  be  upset  at  both  ends.  Tl 
operation  changes  the  internal  structure  of  the  steel  unfavorably,  at  t 
same  time  producing  in  some  parts  of  it  the  bad  effect  of  "cold  worl 
due  to  the  manner  of  applying  the  heat.  Ruptures  as  shown  in  Fig. 
are  frequently  seen.  Thus  to  utilize  the  best  properties  of  the  steel  il 
necessary  that  the  upsetting  be  performed  in  such  a  way  that  the  st 
receives  the  proper  heat  treatment.  From  this  it  may  be  imdersta 
why  it  is  regarded  good  practice  to  forge  and  harden  the  bit  in  sepan 
heats.  To  obtain  the  finest  grain,  the  bit  has  to  be  forged  continuous 
from  the  highest  temperature  employed  down  to  the  finishing  temperatu 
which  probably  is  slightly  above  the  point  of  recalescence.  It  is  advi 
tageous  in  hardening  not  to  treat  it  to  any  higher  temperature  than  neo 
sary.  The  steel  is  liable,  if  heated  too  high,  to  change  into  a  coa^ 
crystalhzation  and  develop  hardening  cracks  that  may  cause  ruptlir 
The  shank  must  always  be  tempered  properly  after  being  hard^M 

Finally,  it  may  be  mentioned  that  shanks  sometimes  rupture  Ion; 
tudinally.  Fig.  69.  Some  cases  that  were  investigated  showed  that  t 
failure  was  due  to  careless  straightening  after  the  steel  had  been  up0 
The  center  hole  of  the  shank  was  thus  oval  instead  of  round  and  tl 
later  caused  it  to  rupture  when  the  steel  was  used. 

Two  kinds  of  ruptiu-e  may  be  distinguished,  namely:  (1)  Ruptur 
that  appear  as  developed  from  a  coarse-grained  structure;  (2)  ruptur 
that  evidently  have  developed  from  a  partial  break  or  inclosurein  thesta 
In  regard  to  ruptures  of  the  first  class  mentioned,  the  opinion  frequent 
heard  among  users  of  drill  steel  is  that  the  crystalline  texture  often  foul 
is  due  to  vibrations.  It  is  not  the  intention  here  to  discuss  whether  su< 
an  opinion  is  wrong  or  not,  but  to  call  attention  to  the  fact  that  the  cry 
talline  texture  might  have  been  caused  during  the  manufacture  of  tl 
steel  bars  by  wrong  or  insufficient  heat  treatment.  The  crystallized  ste 
is  sometimes  hard  to  restore  completely.  By  annealing,  the  crysta 
may  only  be  more  or  less  broken  up,  still  maintaining  their  previous  orie 
tation.  Thus  cleavage  planes  are  developed  along  which  ruptures  occil 
giving  the  appearance  of  a  crystalline  fracture,  although  the  steel 
reality  is  fine-grained. 

The  typical  fracture  of  the  second  class  is  as  follows:  A  circular 
oblong  cavity  or  a  crack  is  found  at  some  part  of  a  transverse  sectioi 
This  cavity  or  crack  is  surrounded  by  concentric  rings  covering  a  certai 
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n  of  the  section,  the  rest  being  more  or  less  covered  by  an  ordinary 
lline  fracture,  Fig.  70.  It  has  been  stated  that  these  inclosures 
d  to  run  through  the  whole  length  of  the  steel  and  if  it  was  broken 
lere,  one  could  expect  to  find  them.  It  is  a  fact  that  this  kind  of 
re  occurs  rather  often.  It  is  of  practical  importance  to  determine 
ler  the  inclosures  mentioned  consist  of  slag  or  of  sulphide  of  man- 
p,  the  latter  usually  occurring  in  the  form  of  round  drops,  which, 
e  in  size,  may  be  elongated  by  the  rolling.  Sulphide  of  manganese 
:  recognized  by  etching  the  surface  of  the  fracture  with  a  mixture  of 

hydrochloric  acid  and  bichloride  of  mercury,  when  the  sulphur 
rs  as  dark  spots.  A  print  may  also  be  taken  conveniently  by 
Jig  the  fracture  for  4  or  5  min.  to  a  piece  of  silk  wet  with  the 
)n. 

may  be  of  interest  to  many  to  hear  that  ruptures  have  also  been 
to  start  from  groove  marks  on  the  steel,  where  numerals  or  other 
have  been  stamped.  It  is  evident  from  what  is  now  said  that  the 
ling  of  the  drill  steel  at  intervals  will  mean  only  a  partial  improve- 

Intemal  strains  produced  by  cold  working  of  the  metal  and  coarse- 
1  cr>'stals  may  be  effaced,  but  there  is  no  possibility  of  eliminating 
PS  of  the  second  class  noted.  This  is  in  accord  with  what  has  been 
at  various  Swedish  mining  fields  where  the  practice  is  to  anneal 
i'er>'  second  month.  The  structure  of  steel  exposed  to  vibrations 
ved  to  be  of  utmost  importance.  The  sorbitic  structure  has  been 
)  stand  up  best.  It  is  obtained  either  by  cooling  the  steel  quickly 
the  so-called  critical  range  without  actual  quenching  or  by  rapid 
md  then  reheating  to  about  600°  C. 
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cheapness,  the  men  in  the  stopes  are  given  three  lengths.     Consequently, 
they  do  not  have  to  build  up  much  blocking  when  making  a  set-up. 

MAINTENANCE 

Handling  Drill  Steel  at  the  Quincy  Mine  (By  L.  Hall  Goodwin). — 
The  method  of  handling  drill  steel  at  the  Quincy  mine,  Hancock,  Mich., 
is  different  from  that  usually  employed  at  the  larger  mines  of  the  Lake 
Superior  district,  where  the  problem  is  to  sharpen  the  steel  for  several 
widely  separated  shafts  at  a  centrally  located  shop.  At  the  Copper  Range 
mines  and  the  Calumet  &  Hecla  the  drills  are  kept  loose  and  are  carried  to 
and  from  the  various  shafts  in  steel  boxes,  each  shaft  having  its  special 
box. 

The  main  distinguishing  feature  of  Quincy  practice  is  that  the  pieces 
of  steel  are  kept  in  slings,  each  sling  containing  8  to  10  pieces,  which  are 
•assigned  to  a  certain  contract.  Dull  drills  are  put  up  in  slings  at  the 
working  place  underground,  and  sharp  ones  before  they  leave  the  shop. 
The  sling  consists  of  a  piece  of  3^^-in.  flat  iron,  1}^  in.  wide,  formed  into 
a  ring  having  an  inside  diameter  of  4  in.  The  steel  is  held  in  this  ring 
by  means  of  three  wooden  wedges,  8  in.  long,  placed  side  by  side,  the 
middle  one  being  reversed  end  for  end  with  respect  to  the  other  two,  and 
hammered  into  place;  this  forms  a  firm  bimdle  of  convenient  size  for 
handling. 

All  miners  have  a  contract  number,  although  only  those  employed^ 
in  mine  development  actually  work  on  contract;  for  other  miners,  th^ 
number  is  used  only  in  distributing  tools  and  supplies.  Each  piece  oC 
drill  steel  is  assigned  to  a  certain  contract,  and  the  number  of  that^ 
contract  is  cut  on  its  shank. 

Dull  steel  is  sent  to  surface  and  sharp  steel  sent  imderground  after 
each  shift  has  gone  off.  The  dull  steel  is  carried  to  the  shaft  by  the  miners 
and  dropped  where  it  can  be  loaded  easily  into  the  south  skip,  as  it  hae 
become  an  arbitrary  rule  at  this  mine  always  to  use  the  south  skip  fox 
handling  tools  and  supplies.  When  all  men  are  up,  the  man-cars  are 
immediately  replaced  by  skips,  and  the  first  skip  hoisted  in  the  south  road 
picks  up  the  slings  of  dull  steel  from  all  the  levels;  the  sharp  drills  are  sent 
down  on  the  next  trip  of  the  same  skip. 

At  surface,  the  skip  automatically  discharges  its  load  of  steel  at  a 
special  dump- just  above  the  collar  of  the  shaft.  It  passes  into  a  concrete 
chute,  the  bottom  of  which  is  faced  with  old  rails,  flange  up.  This 
chute  starts  off  at  30°,  but  its  inclination  gradually  changes  to  horizontal 
and  it  then  forms  a  platform  at  a  convenient  height  for  loading  on  a 
wagon.  The  dull  steel  is  collected  and  the  sharp  distributed  by  one  of 
the  surface  teams.     The  slings  of  sharp  steel  are  stood  up  in  a  row  of 
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eks  along  the  south  ude  of  the  afaafthouse,  the  racks  bemg  numbered 

correspond  to  the  working  levels. 

The  accompanying  illustration,  Fig.  63,  shows  a  plan  of  the  drill 
op.  It  will  be  largely  self-explanatory  after  it  is  stated  that  the  drills 
e  transported  from  one  part  of  the  shop  to  another  on  flat-topped  cars 
i\-ing  ri^d  trucks  which  necessitate  straight  tracks  and  turntables. 
Q-extension  of  the  track  reaches  four  hand  forges  used  in  shanking  the 


teel.  The  drill  sharpeners  used  are  a  modified  form  of  the  Word  machine. 
•rill  stands  consist  of  two  wooden  horses  set  at  a  convenient  distance 
lart,  their  tops  faced  with  a  3-ln.  strap  of  K-in.  iron.  The  tops  of 
le  cars  are  36  X  48  in.,  and  four  iron  stakes  fit  into  tenons  at  each 
■rner. 

The  sharp  steel  is  sorted  by  boys  in  front  of  a  stack  of  pigeon-hole 
tnpartments,  drills  belonging  to  each  contract  being  kept  in  a  separate 
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cheapness,  the  men  in  the  stopes  are  given  three  ler 
they  do  not  have  to  build  up  much  blocking  when 

MAINTENANCE 

Handling  Drill  Steel  at  the  Quincy  Mine  (By 
The  method  of  handling  drill  steel  at  the  Quincy  r 
is  different  from  that  usually  employed  at  the  lar 
Superior  district,  where  the  problem  is  to  sharpe 
widely  separated  shafts  at  a  centrally  located  shop, 
mines  and  the  Calumet  &  Hecla  the  drills  are  kept  1 
and  from  the  various  shafts  in  steel  boxes,  each  s^ 
box. 

The  main  distinguishing  feature  of  Quincy  pn 
of  steel  are  kept  in  slings,  each  sling  containing  8 
•assigned  to  a  certain  contract.     Dull  drills  are  ^ 
working  place  underground,  and  sharp  ones  bef( 
The  sling  consists  of  a  piece  of  J^^-in.  flat  iron,  1 
a  ring  having  an  inside  diameter  of  4  in.    The 
by  means  of  three  wooden  wedges,  8  in.  long, 
middle  one  being  reversed  end  for  end  with  reap 
hammered  into  place;  this  forms  a  firm  bund 
handling. 

All  miners  have  a  contract  niunber,  altho 
in  mine  development  actually  work  on  contr: 
number  is  used  only  in  distributing  tools  ant- 
drill  steel  is  assigned  to  a  certain  contract, 
contract  is  cut  on  its  shank. 

Dull  steel  is  sent  to  surface  and  sharp  s 
each  shift  has  gone  off.     The  dull  steel  is  carri* 
and  dropped  where  it  can  be  loaded  easily  ii 
become  an  arbitrary  rule  at  this  mine  alwa 
handling  tools  and  supplies.     When  all  me 
immediately  replaced  by  skips,  and  the  first 
picks  up  the  slings  of  dull  steel  from  all  the  1 
down  on  the  next  trip  of  the  same  skip. 

At  surface,  the  skip  automatically  dis 
special  dump  just  above  the  collar  of  the  sJ  .j: 

chute,  the  bottom  of  which  is  faced  wii  ,.]i| 

chute  starts  off  at  30°,  but  its  inclination  ^  ^.jjin 
and  it  then  forms  a  platform  at  a  convt  .  ^j^i 
wagon.  The  dull  steel  is  collected  and  1  i  KgcW 
the  surface  teams.     The  slings  of  sharp 
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multiplying  lever  is  moved  by  this  diaphragm  rod,  being  pivoted  a1 
end  and  carrying  a  recording  pencil  on  its  long  arm.  The  pencil  1 
against  the  paper  on  a  revolving  drum  which  is  driven  through  ^ 
gearing  by  a  small  motor. 

The  feed  pressure  and  blows  of  the  drill  are  communicated  tc 
plunger  by  the  bar  which  bears  against  the  plunger  end.     Theji 


FIO.    66. — TYPICAL  CARDS  OBTAINED  WITH  THE  TESTER. 


transmitted  by  the  non-compressible  oil  so  as  to  vibrate  the  diaphr 
the  movements  of  which  are  magnified  by  the  pencil  arm  and  recc 
on  the  paper  of  the  drum.  The  speed  of  the  drum  is  uniform  anc 
be  calibrated  by  the  use  of  a  pendulum.  The  movement  of  the  p 
across  the  paper,  corresponding  to  the  strength  of  the  blows,  ca 
calibrated  by  measuring  it  against  readings  on  the  pressure  gage. 

The  method  of  testing  is  somewhat  as  follows:    The  drum  wit) 
paper  on  its  periphery  is  revolved  with  no  pressure  on  the  diaphr 
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the  Hne  A,  Fig.  66,  is  thus  obtained.    It  is  then  revolved  in  the  case  of  a 

8toper  with  the  air  pressure  on  the  telescope  feed,  but  with  the  hammer 

nol  moving,  givin|^  the  line  P.    The  drill  is  then  allowed  to  reciprocate 

tod  its  blows  give  the  irregular  line  shown,  the  impact  of  the  hammer 

forming  the  line  BC  and  the  return  of  the  diaphragm,  the  line  CD, 

The  upper  card  in  Fig.  66  represents  a  test  on  a  typical  stoper  in  which 

the  air  pressure  was  100  lb.,  the  number  of  blows  struck  was  1284  per 

minute,  and  the  foot-pounds  developed  per  blow  calculated  to  be  50. 

This  would  show  a  little  less  than  2  hp.  developed.     In  the  middle  card, 

obtained  from  a  similar  machine,  there  will  be  noted  a  secondary  blow, 

the  cause  and  effect  of  which  are  not  yet  determined.     In  this  case  the 

air  pressure  was  96  lb.,  the  blows  per  minute  1260  and  the  foot-pounds 

per  blow,  40.     The  lower  card  was  obtained  from  a  machine  in  poor 

dttpe.    The  air  pressure  in  this  case  was  84  lb.,  the  blows  per  minute 

1272,  and  the  f oot-pK>unds  per  blow,  probably  about  15.     These  last  two 

mfiitioned  machines  drilling  in  hard  rock  under  the  same  pressure,  84 

lh.,made  0.105  ft.  and  0.051  ft.  per  minute,  respectively,  thus  confirming 

the  indications  of  the  tester.    It  is  evident  that  the  tester  fulfills  much 

the  same  function  as  a  steam-engine  indicator  in  giving  an  energy 

papb,  valuable,  however,  more  for  its  indications   of   condition  and 

idjustment  than  for  the  quantitative  measurements.     It  differs  from 

the  steam-engine  indicator  in  measuring  output  rather  than  input. 

The  development  of  the  machine  grew  out  of  the  necessity  of  pre- 
senting defective  drills  from  going  underground.  At  the  North  Star 
the  machines  are  usually  taken  on  a  truck  from  the  shop  to  the  shaft 
wDar,  unloaded,  and  loaded  on  a  cage,  unloaded  again  at  the  shaft  turn, 
Joided  on  a  truck  to  go  up  the  main  raise,  unloaded  at  a  level  station, 
''•ded  in  a  car  and  taken  to  the  top  or  bottom  of  a  stope,  unloaded  and 
ttrried  to  the  working  face.  Evidently  this  is  a  process  costing  money. 
If  tile  machine  will  not  drill  when  set  up,  it  means  a  definite  loss  to  the 
fioopany,  augmented  by  the  fact  that  the  irritated  miner  will  work  less 
tfciently  for  the  rest  of  the  shift.  It  was  found  impossible  to  detect 
ttedrfective  machines  in  the  shop.  One  which  might  sound  all  right 
■rf  work  well  when  set  up  and  run  against  a  block  would  prove  quite 
^•deas  underground.  To  get  a  more  definite  line  on  the  conditions  of 
"I  tte  drills,  a  simple  machine,  embodying  the  principle  described,  was 
Wt  and  this  more  complete  and  convenient  device  was  developed 
teefrom. 

The  tester  has  served  this  purpose  excellently,  but  it  also  lends  itself 

to  investigation  along  other  hues.     The  effects  of  changes  in  pressure, 

'obricant,  etc.,  can  all  be  investigated  in  this  way  more  easily  and  more 

Ottctly  than  by  actual  drilling  tests.     A  test  to  ascertain  the  effect  of  a 

difference  in  pressures  indicated  that  a  drop  of  32  per  cent,  caused  a 
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drop  in  the  strength  of  the  blow  of  31  per  cent.,  but  a  drop  in  speed  < 
only  12  per  cent.  Underground  tests  showed  that  a  drop  in  air  pressui 
of  28  per  cent,  gave  a  decrease  in  drilling  speed  of  47  per  cent,  with  shai 
steel;  a  pressure  drop  of  22  per  cent,  gave  a  drillingnspeed  decrease  i 
46  per  cent,  with  dull  steel;  a  pressure  drop  of  28  per  cent,  in  anothi 
case  gave  a  drillingnspeed  drop  of  only  26  per  cent. 

A  test  with  different  lubricants  showed  that  a  change  from  heav 
lubricant  to  medium  gave  an  increase  in  blows  per  minute  from  1116  1 
1212  and  of  foot-pounds  per  blow  from  25  to  34,  while  a  change  to  hgl 
oil  again  gave  increases  to  1224  and  38.  This  test,  however,  was  mad 
on  a  new  machine  and  it  may  be  that  smaller  differences  would  be  foun 
in  the  case  of  an  old  machine. 

The  statement  is  frequently  made  that  excessive  air  consumptio 
indicates  that  a  drill  is  in  bad  condition.  A  large  niunber  of  test 
indicated  that  machines  of  a  certain  type  had  an  average  air  consumptio 
of  75  to  80  cu.  ft.  of  free  air  per  minute  at  90  lb.  pressure.  A  test  < 
a  machine  of  this  type  using  90  cu.  ft.  gave  1296  blows  and  43  ft.-lb 
high  figiu'es,  which  indicate  that  increased  air  consumption  does  nc 
necessarily  indicate  poor  condition.  A  further  field  of  usefulness  lie 
in  testing  out  new  equipment.  Thus  in  one  instance  four  new  valve 
were  obtained  from  the  manufacturers  and  when  tested  in  machines 
one  was  found  defective.  Investigation  showed  a  piece  of  steel-cuttin 
clogging  a  port  so  as  to  throttle  the  air  and  reduce  the  strength  of  th 
blow  35  per  cent. 

It  would  seem  as  if  one  of  the  most  extensive  fields  of  applicatioi 
of  the  device  would  be  in  comparing  drills  of  different  makes.  Man; 
inferior  types  could  be  eliminated  at  once  in  a  preliminary  test  on  th 
machine  and  only  the  high-class  drills  reserved  for  further  test  in  rocli 

Failure  and  Heat  Treatment  of  Drill  Steel  (By  Sven  V.  Bergh).- 
The  steel  generally  used  for  rock  drilling  may  be  classified  as  carbon  steel 
hence  the  degree  of  hardness  means  the  percentage  of  carbon  contained 
Experience  has  proved  that  the  proper  percentage  of  carbon  is  governe* 
chiefly  by  the  hardness  of  the  rock  to  be  drilled  and  by  the  power  of  th 
machine.  The  harder  the  rock,  the  softer  must  be  the  steel.  This  i 
due  to  the  fact  that  the  bit  will  not  stand  the  impact  if  too  hard  a  ste€ 
is  used  to  penetrate  hard  ground,  the  degree  of  hardening  necessary  t 
improve  the  wearing  qualities  of  the  bit  depending  upon  the  condition 
under  which  it  has  to  be  used.  The  above  rule  must  also  be  applies 
when  a  heavier  type  of  drill  is  being  substituted  for  a  lighter  one  and  th 
steel  does  not  seem  to  stand  up  well.  The  ultimate  carbon  hardness  beinj 
already  reached,  a  softer  steel  must  be  tried. 

In  some  drilling  practice,  as,  for  instance,  when  hand-feed  drills  ar 
used,  bending  stresses  are  likely  to  be  put  on  the  steel.     Additions 
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e  and  eompresmve  stresses  are  thus  ioduced  during  the  period  of 
low,  producing  an  excessive  struo  in  the  steel.  In  such  practice  a 
J  aze  of  steel  is  to  be  recommended.  When  the  steel  is  shanked  it 
importance  to  give  the  shank  sufficient  length  and  croas-sectional 
It  happens  not  infrequently,  where  a  light  type  of  drill  has  been 
:ituted  for  a  heavier  one,  that  the  old  steel  is  continaed  in  use.  This 
t  advisable,  for  the  additional  reason  that  it  necesffltates  a  consider- 


''e  change  in  the  front  head  of  the  machine.  The  number  of  ruptures 
*J  sometimes  be  greatly  reduced  by  giving  the  shank  a  greater  cross- 
ttWDal  area.  In  1911,  tests  were  carried  out  at  a  mine  in  Sweden  to 
<i  the  effect  of  such  a  change.  The  rock  at  this  particular  mine  is 
tangly  hard  to  drill,  as  it  consists  of  quartz-striped  magnetite  and 
HMtite  ore  with  leptite  as  a  country  rock.  During  a  three-month  per- 
■  one  and  the  same  type  of  drill  was  used.  The  following  results  were 
*ined:  Ordinary  shanks  ruptured,  185,  corresponding  to  6277  m. 
W;  strengthened  shanks  ruptured,  four  (171  used  in  all),  correspond- 
to  700  m.  drilled.     These  figures  show  a  considerable  improvement 
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following  the  use  of  the  heavier  shanks.  Here  it  may  also  be  mention 
that  all  abrupt  changes  in  section  and  sharp  corners  should  be  strici 
avoided. 

So  far  as  water-using  drills  are  concerned,  when  the  water  is  fed  ir 
the  steel  through  a  radial  boring  it  has  proved  an  advantage  to  drill  t 
hole  at  an  angle  of  45°  with  the  center  hole  of  the  steel,  Fig.  67.  ' 
shape  the  shank  and  the  bit,  the  steel  has  to  be  upset  at  both  ends.  T. 
operation  changes  the  internal  structiu-e  of  the  steel  unfavorably,  at  1 
same  time  producing  in  some  parts  of  it  the  bad  eflfect  of  "cold  worl 
due  to  the  manner  of  appl3dng  the  heat.  Ruptures  as  shown  in  Fig. 
are  frequently  seen.  Thus  to  utilize  the  best  properties  of  the  steel  i1 
necessary  that  the  upsetting  be  performed  in  such  a  way  that  the  st 
receives  the  proper  heat  treatment.  From  this  it  may  be  understc 
why  it  is  regarded  good  practice  to  forge  and  harden  the  bit  in  sepan 
heats.  To  obtain  the  finest  grain,  the  bit  has  to  be  forged  continuou. 
from  the  highest  temperatiu'e  employed  down  to  the  finishing  temperatu 
which  probably  is  slightly  above  the  point  of  recalescence.  It  is  advi 
tageous  in  hardening  not  to  treat  it  to  any  higher  temperature  than  nee 
sary.  The  steel  is  liable,  if  heated  too  high,  to  change  into  a  coa: 
crystallization  and  develop  hardening  cracks  that  may  cause  ruptur 
The  shank  must  always  be  tempered  properly  after  being  hardem 

Finally,  it  may  be  mentioned  that  shanks  sometimes  rupture  loni 
tudinally.  Fig.  69.  Some  cases  that  were  investigated  showed  that  ti 
failure  was  due  to  careless  straightening  after  the  steel  had  been  upa 
The  center  hole  of  the  shank  was  thus  oval  instead  of  round  and  tl 
later  caused  it  to  rupture  when  the  steel  was  used. 

Two  kinds  of  rupture  may  be  distinguished,  namely:  (1)  Ruptur 
that  appear  as  developed  from  a  coarse-grained  structure;  (2)  ruptur 
that  evidently  have  developed  from  a  partial  break  or  inclosureinthestei 
In  regard  to  ruptures  of  the  first  class  mentioned,  the  opinion  frequent 
heard  among  users  of  drill  steel  is  that  the  crystalUne  texture  often  foui 
is  due  to  vibrations.  It  is  not  the  intention  here  to  discuss  whether  sui 
an  opinion  is  wrong  or  not,  but  to  call  attention  to  the  fact  that  the  crj 
talline  texture  might  have  been  caused  during  the  manufacture  of  tl 
steel  bars  by  wrong  or  insufficient  heat  treatment.  The  crystallized  st< 
is  sometimes  hard  to  restore  completely.  By  annealing,  the  crysti 
may  only  be  more  or  less  broken  up,  still  maintaining  their  previous  orie 
tation.  Thus  cleavage  planes  are  developed  along  which  ruptures  occi 
giving  the  appearance  of  a  crystalline  fracture,  although  the  steel 
reality  is  fine-grained. 

The  typical  fracture  of  the  second  class  is  as  follows:  A  circular 
oblong  cavity  or  a  crack  is  found  at  some  part  of  a  transverse  sectic 
This  cavity  or  crack  is  surrounded  by  concentric  rings  covering  a  certa 
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m  of  the  section,  the  rest  being  more  or  less  covered  by  an  ordinary 
dline  fracture.  Fig.  70.  It  has  been  stated  that  these  inclosures 
k1  to  run  through  the  whole  length  of  the  steel  and  if  it  was  broken 
here,  one  could  expect  to  find  them.  It  is  a  fact  that  this  kind  of 
le  occurs  rather  often.  It  is  of  practical  importance  to  determine 
ler  the  inclosures  mentioned  consist  of  slag  or  of  sulphide  of  man- 
«,  the  latter  usually  occurring  in  the  form  of  round  drops,  which, 
;e  in  size,  may  be  elongated  by  the  rolling.  Sulphide  of  manganese 
t  recognized  by  etching  the  surface  of  the  fracture  with  a  mixture  of 
)  hydrochloric  acid  and  bichloride  of  mercury,  when  the  sulphur 
ITS  as  dark  spots.  A  print  may  also  be  taken  conveniently  by 
log  the  fracture  for  4  or  5  min.  to  a  piece  of  silk  wet  with  the 
m. 

may  be  of  interest  to  many  to  hear  that  ruptures  have  also  been 
to  start  from  groove  marks  on  the  steel,  where  numerals  or  other 
have  been  stamped.  It  is  evident  from  what  is  now  said  that  the 
ing  of  the  drill  steel  at  intervals  will  mean  only  a  partial  improve- 
lotemal  strains  produced  by  cold  working  of  the  metal  and  coarse- 
1  crystals  may  be  effaced,  but  there  is  no  possibility  of  eUminating 
»  of  the  second  class  noted.  This  is  in  accord  with  what  has  been 
it  various  Swedish  mining  fields  where  the  practice  is  to  anneal 
■ery  second  month.  The  structure  of  steel  exposed  to  vibrations 
red  to  be  of  utmost  importance.  The  sorbitic  structure  has  been 
>  stand  up  best.  It  is  obtained  either  by  cooling  the  steel  quickly 
the  so-called  critical  range  without  actual  quenching  or  by  rapid 
md  then  reheating  to  about  600°  C. 
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Sinkmg  and  Timbering — Concrete  Shaft  Lining — Concrete  Skip 

— Stations — ^Raising — Ladders 

SINKING  AND  TIMBERING 

Shaft  Timbering  in  Minnesota  Iron  Mines  (By  L.  D.  Davenport).- 
In  Fig.  71  is  shown  the  timbering  for  a  shaft,  6  X  18  ft.  inside,  sun 
through  surface,  sand  and  ore  in  the  Chishohn  district  of  Minnesota 
No  water  was  encountered  until  the  ore  was  reached  and  then  only  a  sma 
quantity.  After  the  shaft  was  staked  out,  two  level  trenches  wa 
dug  on  the  surface  and  two  bearing  pieces  or  carriers,  40  or  60  ft.  loc 
(2-  or  5-ft.  flattened  timber),  were  placed  in  them  about  10  ft.  apa£ 
These  40-ft.  bearing  pieces  were  parallel  to  the  wall  plates  and  when  the 
were  leveled  up,  two  cross-carriers  12  X  12  in.  by  20  ft.  were  placed  i 
right  angles  across  them  18  ft.  apart.  The  first  set  was  then  put  in  plat 
with  the  end  pieces,  12  X  12  in.  by  8  ft.,  resting  on  the  cross-carriers. 

The  next  set  was  then  put  in  place  below  the  carriers  and  the  studdl 
of  this  set  fitted  into  3^-in.  joggles,  cut  in  the  cross-carriers.  Tha 
studdles  were  cut  off  on  account  of  the  cross-carriers,  so  that  the  distant 
between  the  sets  was  3  ft.  11  in.  The  12  X  12-in.  studdles  in  the  reguL 
sets  were  4  ft.  long. 

The  first  set  below  the  carriers  was  like  the  other  sets;  it  was  held  l 
four  hanging  bolts  of  13^^-in.  round  iron.  Next,  the  set  which  forms  tt 
collar  was  placed  above  the  set  resting  on  the  carriers,  and  diagonal! 
braced  to  both  sets  of  bearers.  Four  straight  hanging  bolts  were  use 
here  instead  of  the  hooked  bolts  used  in  the  other  sets.  The  bolts  fc 
this  collar  set  were  made  1  ft.  longer  than  the  regular  6  ft.  8  in.  lengtl 
on  account  of  their  passing  through  the  cross-carriers  as  well  as  the  ©oi 
plates.  As  the  dirt  was  hoisted  it  was  banked  around  the  shaft  colltf 
and  served  not  only  to  steady  the  timber,  but  also  to  keep  out  the  surfafi 
drainage. 

The  middle  compartment,  used  for  hoisting,  was  boarded  up  as  fai 
as  the  dividers  were  put  in,  so  that  the  bucket  would  not  catch.  Hi 
dividers  were  put  in  as  the  shaft  was  sunk,  but  the  last  two  sets  wei 
always  left  open  to  allow  the  wall  plates  of  the  next  set  to  be  handle 
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Wbn  the  end  plates  and  wall  plates  were  framed,  a  strip  2  X  2  in. 
was  spiked  oq  the  oiitside  of  each  piece  in  the  center,  to  make  a  bearing 
tnr  the  laggins.  The  la^ng  was  2-in.  plank  about  4  ft.  9  in.  long. 
Fonr  hanging  bolta  to  each  set  were  usually  enough,  but  in  heavy  ground 
r  two  more  were  sometimes  used  in  the  wall  plates.  Divider 
ituddtes  or  center  studdles,  6  X  12  in.  by  3  ft.  11  in.,  were  put  in  after 


no.  71. — DBTAiia  or  shaft 


I  tie  dividers,  and  dace  these  studdles  were  not  gained  in  to  the  wall 
I  pUtes,  small  cleats  were  used  to  hold  them  in  place. 
'  The  eeeond  set  of  carriers  were  12  X  12-in.  timber  16  ft.  long,  and 
to  pat  them  in  place,  small  drifts,  about  3X4  ft.,  were  run  in  for  ap- 
ivozimately  8  ft.  at  the  end  of  the  end  plates  at  two  diagonally  opposite 
wnaa  of  the  shaft.  Smaller  drifts  were  run  in  about  4  ft.  at  the  other 
two  comers.  The  inside  comers  of  the  8-ft.  drifts  were  rounded  off,  the 
8  trued  up,  and  short  pieces  of  plank  laid  crossways  in  them.  A 
:  was  then  brought  down  and  one  end  run  into  the  8-ft.  drift. 
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Next  it  was  swung  parallel  to  the  end  plate  and  the  other  end  run  back: 
into  the  4-f t.  drift.  The  same  thing  was  done  with  the  other  bearer  and 
the  two  rested  on  the  bottom  boards  of  the  drifts,  directly  under  the. 
corresponding  end  plates.  Long,  flat  wedges  were  then  driven  under  the 
bearers  on  top  of  the  boards  and  as  they  were  raised  against  the  end.: 
pieces,  the  hanging  bolts  were  tightened  to  take  up  the  weight.  When  the 
bearers  were  up  tight  against  the  set  and  well  wedged,  the  small  drifts 
were  carefully  blocked  up  and  the  lagging  put  in. 

Cage  and  Bucket  for  Sinking  (By  Claude  T.  Rice).— The  No.  2 
vertical  shaft  of  the  Hancock  Consolidated  Mining  Co.,  in  the  Lake 
Superior  copper  region,  was  sunk  to  intersect  the  Pewabic  amygdaloid 
at  a  depth  of  3500  ft.  Although  primarily  an  exploration  shaft,  ihe^ 
dimensions,  9}^  X  293^^  ft.,  are  those  of  a  working  shaft.  It  is  the  second 
largest  shaft  in  the  copper  country,  with  four  hoisting  compartmenta, 
each  7  ft.  long  by  5  ft.  2  in.  wide,  and  one  4  X  7-ft.  ladder-  and  pipe-way. 

The  ground  excavated  in  sinking  to  a  depth  of  2600  ft.  was  raised  to 
the  surface  in  buckets.     Then  a  change  was  made  and  at  the  34th  levd 
a  station  was  cut  and  bins  built.     The  material  was  thereafter  raised  in 
buckets  from  the  bottom  of  the  shaft  to  the  bins  and  thence  was  dis* 
charged  into  large  skips  in  which  it  was  raised  to  the  surface.     A  ro(^> 
pentice  was  left  below  the  skip  compartments  and  to  prevent  anythifljl::^ 
falling  down  the  shaft  upon  the  miners'  platform,  covers  were  used  over  " 
the  compartments  in  which  the  buckets  ran,  both  at  the  34th  level  audi 
during  the  first  stage  of  the  sinking,  at  the  surface.  > 

The  bucket  was  hung  from  a  cage,  instead  of  a  crosshead,  as  shown  in 
Fig.  72.    Two  chains  were  fastened  to  the  clevis  of  the  hoisting-rope  ^ 
socket,  and  on  the  end  of  each  a  pair  of  sister  hooks  were  fastened,  which 
hooked  into  ears  on  the  bucket.    At  first  the  hooks  were  fastened  to- 
gi^thcr  by  a  pin,  scissors-fashion,  but  were  later  used  as  satisf actori^ ;. 
without  it.    A  cradle-car  was  used  for  handling  the  bucket  on  the  surface.  J^ 
On  the  bottom  of  the  bucket  were  two  lugs,  placed  so  that  the  pin,  whidi 
WHS  put  through  the  lugs  in  attaching  the  bucket  to  the  cradle  when 
dumping,  would  be  parallel  to  the  line  of  the  eyes  of  the  bucket  ears. 

In  tlie  bottom  of  the  cage  a  hole  3  ft.  7  in.  in  diameter  was  cut^  the 
iliuinotor  of  the  bucket  at  the  top  being  3  ft.  2  in.  A  flanged  ring  hdd 
tlio  huckot  in  position  while  being  hoisted.  There  was  rooin  between 
thi^  l)iM'kot  and  the  rim  of  the  hole  to  permit  the  heel  of  a  man's  shoe  to 
pHMs  up  tlirough  as  he  rode  the  bucket  from  the  shaft  bottom  up  to  the 
i'UKo  at  tlu'  beginning  of  a  hoisting  trip,  the  cage  hanging  in  the  shaft 
oil  lumipors  fastened  to  the  guides  at  the  bottom  set  of  timbers.  The 
luMMtiii^?;  lope  passed  freely  through  a  hole  in  the  center  of  the  top  piece  . 
t>t'  (ho  ra^e,  wliieh  was  made  without  a  hood  in  order  to  facilitate  the 
loSMM'iii^  t»f  timbers. 
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The  shock  of  picking  up  the  cage  was  absorbed  by  a  rubber  buffer 
on  the  hoisting  rope,  the  buffer  being  about  9  in.  in  diameter  and  6  in, 
thick  and  carried  on  an  iron  plate  of  the  same  diameter  and  ^  in.  thick, 
vhich  rested  directly  on  the  top  face  of  the  rope  socket.  The  bucket, 
when  in  the  cage,  hung  about  5  in.  below  the  deck,  but  entered  the  flange 
fu  enough  to  be  steadied.  Friction  between  a  maple  filler  in  the  top 
piece  of  the  cage  and  the  rubber  buffer,  prevented  spinning.  The  deck 
fA  the  cage  made  a  fairly  tight  cover  over  the  hoisting  compartment 
whoi  the  c^e  rested  on  the  bumpers  at  the  bottom  set  of  timbers. 


At  the  surface  each  bucket  compartment  was  covered  by  a  platform 
that  traveled  along  the  guides.  As  the  cage  dropped  below  the  collar  of 
Ae  shaft,  the  corresponding  compartment  was  tightly  covered.  The 
eriMB-timbers  of  the  platform  extended  out  so  as  to  catch  on  the  top  set 
ti  timbers  at  the  collar  of  the  shaft.  Extending  down  from  the  frame 
[v(^r  of  the  cover  were  two  timbers  and  the  top  piece  of  the  cage,  as  it 
t»me  up,  struck  these  and  carried  the  cover  up  the  headframe  ahead  of  it. 

When  the  bucket  was  detached  from  the  hoisting  cable,  the  shaft 
compartment  was  covered  by  a  sliding  platform  or  landing  carriage  that 
was  pushed  by  compressed  air  across  the  compartment  through  grooves 
in  the  guides.  On  this  carriage  were  tracks  for  the  crarl)e-car.  In  each 
bucket  compartment  and  at  some  distance  above  the  collar  of  the  shaft 
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h&d  the  bucket.  When  the  cage  had  cleared  the  top  of  the  station,  a 
pk  dmber,  similar  to  the  one  used  at  the  surface,  was  pulled  in  across 
Ik  shaft  so  as  to  catch  the  cage.  After  the  bucket  had  been  landed  in 
Ik  cradle,  at  the  same  time  being  turned  so  that  the  ears  would  be  in  line 
fitlithe  long  axis  of  the  car  and  out  of  the  way  when  dumping,  the  sister 
loob  used  to  fasten  the  bucket  to  the  hoisting  rope  were  taken  off,  and 
fte  backet  was  trammed  over  to  the  bin  pockets  by  way  of  a  turntable 
ikidi  was  brought  in  line  with  the  station  track  as  soon  as  the  landing 
oma^  was  moved  into  position  in  the  shaft.  While  the  bucket  was 
hiiig  trammed  to  the  bin,  one  of  the  three  landers  would  stick  a  short 
pineof  romid  iron  through  the  lugs  on  the  bottom  of  the  bucket;  this 
lod  was  long  enough  to  extend  past  the  straps  forming  the  bottom  of  the 
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FIO.    74. BLASTING  IRONS  USED  IN  HANCOCK  SHAFT. 

cndle;  thus  the  bucket  was  securely  held  in  the  cradle  while  being 
dnmped. 

Kmberley  skips  were  used  to  take  the  muck  from  the  34th  level  to 
the  surface.  These  had  a  capacity  of  8  tons  and  weighed  about  5  tons 
empty.  The  maximum  hoisting  speed  was  3500  ft.  per  minute  with  a 
total  load  of  20  tons,  including  the  rope.  The  speed  of  hoisting  with  the 
baeket  below  the  34th  level  was  2500  ft.  per  minute. 

Blasting  Irons  for  Shaft  Sets. — In  sinking  the  No.  2  Hancock  shaft 
no  cover  platform  was  used  for  storing  the  machine  drills  and  protecting 
the  lower  set  of  timbers  from  flying  rocks  at  blasting  time.  All  the  drill- 
ing equipment  was  raised  to  the  34th-level  station  at  blasting  time. 
Blasting  irons,  the  details  of  which  are  shown  in  Fig.  74,  were  used  to  pro- 
tect the  bottom  timbers  from  being  cut  by  flying  rock.  These  were 
made  of  J^^-in.  iron  plates,  punched  with  ^^-in.  holes,  so  that  they  could 
be  fastened  to  the  timbers  with  railroad  spikes.  Set  A  was  for  the  wall 
plate  in  the  man  way  compartment,  being  cut  away  for  the  hanging  bolts  or 
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the  under  Bide.  One  piece  of  the  manway  iron  went  under  the  wall  platf 
and  half  way  up  the  side,  while  to  cover  the  other  half  of  the  inside  spaa 
a  separate  piece  was  spiked  on.  All  the  other  irons  for  the  wall  plate 
were  similarly  designed,  but  two  other  sets  were  needed,  one  pattern  fa 
the  two  compartments  in  which  there  were  no  hanger  bolts,  and  the  othei 
for  the  two  compartments  in  which  the  hanger  bolts  were  used.  Thi 
blasting  irons  for  the  end  plates  were  similar  to  those  for  the  wall  platea 
except  that  they  were  cut  away  on  the  under  side  to  straddle  the  guida 
and  studdles.  The  irons  for  the  d  viders  were  made  in  halves,  each  a 
which  covered  one  s  de  and  half  the  top  and  bottom.  The  halves  wen 
put  on  the  timbers  and  then  held  together  by  two  clamps,  also  cut  awaj 
to  straddle  the  guides  and  studdles     The  divider  blasting  irons,  couk 
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be  fastened  on  by  spikes  like  the  others.  Spiking  was  preferred  to 
the  irons  on  the  end  and  wall  plates,  owing  to  the  blocking,  and  becau0 
when  the  ground  was  bad  they  could  not  conveniently  be  attached  hi 
clamps.  The  several  patterns  and  their  place  on  the  set  are  shown  ii 
the  illustration. 

Trolleys  for  Sinking  Incline  Shafts. — Buckets  are  used  in  ainldiij 
incline  shafts  at  the  Lake  Superior  copper  mines.  These  are  carried  by 
a  trolley  that  runs  either  on  a  wire  rope  or  on  an  8-in.  I-beam  suspended 
from  the  roof  by  chains,  as  shown  in  Fig.  75.  In  order  to  keep  the  I-beam 
from  swinging  upward  with  the  pull  aa  the  bucket  is  being  loaded,  it  is 
usual  to  hang  the  top  length  of  the  I-beam  from  rods  anchored  in  plugs 
in  the  roof,  and  to  butt  the  upper  end  against  a  timber.  This  top  length 
is  curved,  to  allow  the  bucket  to  be  carried  high  enough  for  dumpim 
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into  a  car.  Because  of  the  fact  that  the  I-beam  does  not  sag  as  does  a 
it^  larger  buckets  can  be  used  with  the  I-beam  equipment.  This  is 
a  great  advantage,  while  it  is  also  possible  to  continue  sinking  as  far  as 
desired;  with  a  rope  trolley  200  ft.  is  as  far  as  can  be  sunk  at  one  lift;  on 
the  other  hand  the  rope  method  may  be  cheaper. 

The  I-beams  are  fastened  together  by  top  and  bottom  plates,  so  as 
not  to  interfere  with  the  travel  of  the  trolley  against  the  webs  of  the  beam. 
Betms  20  ft.  long  are  used,  but  an  extension  piece  10  ft.  long  is  put  in 
until  the  shaft  can  be  worked  deep  enough  to  allow  the  use  of  a  regular 
length  of  track.  To  prevent  overrunning,  a  wooden  buffer  is  bolted 
to  the  I-beam.  In  order  to  get  a  binding  action  in  the  drill  holes  that 
ttrry  the  I-beams,  the  holes  are  put  in  at  right  angles  to  the  dip  of  the 
lode.    These  are  drilled  by  the  machines  as  the  shaft  is  being  sunk. 

In  shafts  where  a  rope  trolley  is  used,  the  bottom  end  of  the  rope  is 
{uteoed  to  an  eye-bolt  wedged  into  a  hole  about  2  ft.  deep  which  points 
bick  mto  the  shaft  so  that  the  harder  the  pull  the  more  the  bolt  is  forced 
into  the  hole.  At  the  upper  end  provision  must  be  made  for  stretching 
the  rope  so  that  there  will  be  as  little  sag  as  possible,  for  there  can  be  no 
qrporting  of  the  trolley  cable  from  intermediate  points.  In  the  South 
Hed&  shaft  of  the  Calumet  &  Hecla  it  is  the  custom  to  do  the  final  tighten- 
iqg  of  the  trolley  cable  by  a  turnbuckle  having  a  travel  of  several  feet. 
Tkis  is  seated  at  one  end  against  a  timber  rimning  from  the  foot  to  the 
Iianging  wall,  while  the  other  is  fastened  by  a  clip  to  the  rope.  The  extra 
troDey  rope  is  carried  in  a  coil  out  of  the  way.  As  new  cable  is  required 
by  the  deepening  of  the  shaft,  the  clip  is  loosened  and  more  rope  is  let  out. 
Thai  the  clip  is  bolted  on  again  and  after  pulling  the  cable  as  tight  as 
poadble  with  the  hoisting  engine,  the  turnbuckle  is  used  to  do  the  final 
itietchmg. 

At  the  Mohawk  mines  the  upper  end  of  the  trolley  cable  is  bolted  to  a 
plate  which  is  fastened  to  a  bolt  through  a  timber  of  the  shaft.  By  tight- 
ening the  nut  on  this  bolt,  the  final  stretching  of  the  trolley  cable  is 
effected.  The  manner  of  fastening  this  clamp  to  the  rope  is  shown  in  the 
iOostration.  There  are  two  screw-bolts  with  an  iron  pin  between  them 
to  put  a  kink  in  the  cable  and  tighten  it  after  the  two  U-bolts  have  been 
clamped  upon  it.  Even  when  tightening  as  much  as  is  practicable  on 
tie  trolley  cable,  there  is  some  sag,  and  even  if  the  cable  can  be  carried 
Bearer  the  roof  than  the  I-beam,  it  is  necessary  to  use  a  smaller  bucket 
with  the  rope  than  with  the  I-beam.  At  the  South  Hecla  the  sinking 
bucket  has  a  capacity  of  700  lb.  of  rock. 

Whatever  the  method  of  carrying  the  trolley,  the  bucket  is  perma- 
nently attached  to  the  hoisting  cable  by  a  fall  that  permits  it  to  be  lowered 
to  the  rock  pile  in  the  shaft.  The  illustration  shows  the  rope  trolley 
used  at  the  Calumet  &  Hecla  mines.     The  air  hoist  may  be  fnstalled 
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either  ia  the  manway  compartment  of  the  shaft  or  in  the  stations,  ao 
ing  to  the  preference  of  the  superintendent  in  charge  of  the  work, 
installing  the  hoist  in  the  shaft  does  away  with  the  necessity  of  pli 
a  sheave  at  the  top  around  which  the  hoisting  cable  is  passed. 

Hinge  for  Shaft  Doors  (By  Clinton  P.  Bernard). — While  sinki 
in  progress  it  is  usually  necessary  to  place  doors  over  the  shaft  a 
collar  for  preventing  muck  from  going  down,  and  for  carrying  the  ri 
the  material  be  dumped  into  a  car.  Fig.  76  shows  a  hinge  for  such  d 
it  can  be  made  by  any  blacksmith,  and  has  several  advantages  ove 
ordinary  flat  hinge.  The  center  of  the  eye  is  set  level  with  the  rail 
away  from  the  edge  of  the  shaft  a  distance  equal  to  the  thickness  o 


na.  76. — bhaft  door  with  wrouqrt  hinoe  or  speciai. 


door  plus  the  rail.  The  hinge  allows  a  close  joint  between  the  rails, 
the  door  in  a  vertical  position  is  entirely  clear  of  the  shaft,  and  ■ 
thrown  back  the  rails  are  superimposed,  thus  relieving  the  hinge  i 
strain.  The  door  half  of  the  hinge  has  a  bearing  on  the  collar  s 
give  added  stiffness  to  the  door. 

Sinking  an  Untimbered  Shaft. — The  method  of  sinking  shaft  No 
the  St.  Louis  Smelting  &  Refining  Co.  in  Missouri  was  novel  in  it 
was  carried  down  through  limestone  for  557  ft.  without  timbering  ar 
means  of  a  derrick  instead  of  a  headframe.  Air  pipe  was  not  install 
permanent  form  until  the  completion  of  the  shaft.  No  pumping 
necessary,  and  only  some  slight  timbering,  where  the  limestone 
badly  shattered.  A  speed  of  100  ft.  per  month  was  maintained,  . 
the  bottom  was  reached,  timbering  was  done,  working  from  the  bo 
up.  Electric  lights  were  strung  through  the  shaft  while  the  perms 
timbers  and  pipe  were  being  set.     The  end  of  the  derrick  boom 
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onied  a  cluster  of  electric  lights  for  illuminating  the  ground  around  the 
eoBar  of  the  shaft.  Mucking  was  done  by  means  of  a  cluster  of  electric 
hmps  on  the  end  of  a  wire  raised  and  lowered  by  a  reel  at  the  collar.  To 
provide  against  failure  of  the  current,  two  torches  were  always  kept 
tied  to  the  bucket. 

Hangfaig  Bmcket  for  Shaft  Platform. — ^In  sinking  the  Bennett  shaft 
QQ  the  Mesabi  range,  the  device  shown  in  Fig.  77  was  used  to  support  a 
bulging  platform,  in  cases  where  the  ground  could  be  left  open  for  some 
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FIO.   77. — BRACKET  SUSPE^IDED  FROM  HANGER  BOLTS. 

*toce  below  the  timbering  and  it  was  therefore  impossible  to  swing  a 

*tfrom  the  bottom.     Four  pieces  of  IJ^-in.  round  iron,  the  same  that 

^  used  for  the  hanger  bolts,  were  bent  at  one  end  so  as  to  hook  around 

tte  hanger  bolts  supporting  the  lowest  end  plate  and  then  drop  vertically 

^^  the  side  of  the  end  plate.     The  other  ends  were  bent  to  form  loops 

rfthe  proper  size  to  take  a  3-in.  pipe,  and  in  such  a  plane  that  the  pipe 

^^  inserted  would  lie  parallel  to  the  wall  plates.     On  the  two  lengths 

^  pipe  inserted  in  the  four  brackets,  a  plank  platform  was  built  or 
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y|->i«^h  the  men  could  work  in  placing  the  new  set.  The  sets  were  6p 
5  f  t_  and  the  length  of  the  bracket,  8  ft.  overall,  was  sufficient  to 
pl^nt^y  of  clearance  below  the  new  set  and  room  to  work. 

Aligning  Concrete  Forms  in  Shaft  (By  Robert  H.  Dickson).— 
QaJ,i2rnet  &  Arizona  Mining  Co.,  of  Bisbee,  in  relining  its  Junction  i 
st.^i~t^  ^^  ^^^  bottom  and  replaced  the  timbers  with  concrete,  i 
,Q<38t  of  the  shaft  sets  had  been  in  place  for  10  years,  and  in  that 
moved  more  or  less  from  their  ori^nal  pofiition,  permanent  points  hi 
l>e  established  at  regular  intervals  in  the  shaft,  for  lining  in  the  con< 
forms. 

A  prdiminary  plumbing  was  done  in  order  to  ascertain  the  reli 
positions  of  the  sets,  and  thus  determine  the  best  position  for  the  pe: 
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hotti  |HUittH,  This  pluiikbing  was  done  by  hanging  two  wires  in  opp< 
I'ormn't  t>f  tho  olittft,  and  measuring  the  distances  from  them  to  the 
I>IhI)>h  niul  Olid  i>l«U-s. 

'I'lio  |ii>i'iiiHut'itt  )Hiints  were  placed  in  proper  position  by  hanging 
iiltiiiil'  liiii'M  tl>*^  fii'l  hnigth  of  the  shaft.  The  lines  were  manipul 
ovi'i  liiuitt(>i>i.  uliuwu  in  Fig.  78,  These  hangers  were  first  set  by  han 
It  nlii'it  i>liiiut<  line  ovor  them,  and  adjusting  this  into  proper  positio: 
(rnhnil  tiiid  tiil>t'.  Tlu-y  were  held  by  a  5-in.  lagscrew  and  washer 
ID  X  liviii.  »l liiittiT,  projecting  a  little  beyond  the  edge  of  the  a) 
'I'lii'  "n  '»■  f*!*'*'  through  which  the  lagscrew  passed,  allowed  the  ha 
111  1.1'  moved  Iniiisvei-scly  or  longitudinally,  and  thus  adjusted  to  t 
IHiMitiiiu,  Tin-  long  |>lumb  lines  of  piano  wire  were  then  hung  ovei 
liiiugi-rH.  I'^iu'lt  line  was  1500  ft.  long  and  carried  a  60-lb.  weight  pi 
iiiuuers<.td  in  crude  oil. 
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Tliere  was  a  strong  upward  draft  in  the  shaf t,  due  to  the  hot  steam 
pipes  supplying  the  pumps,  which -caused  troublesome  vibration  of  the 
wires.  An  ingenious  scheme  was  devised  by  E.  E.  Whitely,  chief  engi- 
leer  rf  the  company,  to  minimize  this  vibration.  It  consisted  of  finding 
tik  center  of  swing  of  the  wire  at  intervals  of  300  ft.  and  then  fasten- 
ing it  in  tiiis  position.  A  strip  of  wood  about  34  X  1  X  12  in.,  with  a 
^f-OL  hde  near  one  end,  slotted  to  insert  the  wire,  was  set  so  that  the 
TOe  vibrated  in  the  hole  without  touching  the  sides.  When  the  center 
of  vibration  was  at  the  cent-er  of  the  hole,  the  strip  was  nailed  to  the  wall 
plate,  and  two  halves  of  a  pencil  about  2  in.  long,  with  the  lead  removed, 
were  placed  in  the  hole  so  that  the  wire  passed  through  the  groove  left 
b]r  the  head,  thus  holding  the  wire  fast  in  place. 

The  next  step  consisted  in  placing  permanent  points  or  hangers  at 

35^  intervals.     Their  construction  is  also  shown.     They  were  made 

rfJi-in.  iron  plate  sheared  into  strips  A,  \\^  X  10  in.     One  end  of  one 

edge  of  the  strip  was  milled  Tor  a  distance  of  %  in.  back  and  in  this  a  file- 

ntS  was  made  so  as  to  be  vertical  when  the  hanger  was  in  place.     The 

Aer  end  of  the  strip  was  slotted  at  C.     Two  of  these  were  placed  at 

CMh  3S-f t.  interval  in  opposite  ends  of  the  shaft  but  near  the  same  wall 

plite.   They  were  fastened  to  the  wall  plate  by  lagscrews  through  the 

At  C  80  that  the  wire  passed  through  the  little  slot  5.     By  means  of 

tie  washer  D  with  a  screw  through  the  J'^-in.  hole  £?,  the  hanger  was 

Wd  firmly  to  the  timber  so  as  not  to  rotate  about  the  screw  through  C. 

For  actually  lining  in  the  concrete  forms,  a  copper  wire  with  a  10-lb. 

piumb  bob  was  fastened  to  a  post  or  other  timber,  as  shown,  and  then 

let  down  through  the  slot  B.     As  the  work  proceeded  upward,  the  hangers 

were  taken  out  with  the  timbers  and  the  next  set  above  used. 

Setting  Timbers  in  Vertical  Shafts  (By  C.  W.  Macdougall).— The 
Mowing  method  of  setting  timber  in  a  vertical  shaft  was  used  during 
pnetically  the  entire  sinking  period  of  one  of  the  largest  shafts  in  the 
Michigan  copper  country,  and  was  found  thoroughly  reliable.  It 
poHsesses  certain  advantages  over  the  usual  method. 

The  shaft  in  question  is  about  4000  ft.  deep  with  a  rock  section  of 
•bout  10  X  31  ft.,  or  9  X  30  ft.  outside  the  timbers,  and  has  four  hoisting 
eonipartments  besides  a  ladderway.  The  long  axis  of  the  shaft  lies 
tbout  north  and  south.  All  plates  are  12  X  12  in.  and  the  dividers 
10  X  12  in.;  the  hoisting  compartments  are  5  ft.  2  in.  })y  7  ft.  overall  and 
4  ft.  4  in.  between  the  guides.  The  guides  are  5  X  8  in.,  with  a  groove 
2  in.  wide  and  IJ^  in.  deep  down  the  center.  The  framing  of  all  the  tim- 
bo*  was  done  from  templates. 

A  vertical  saw-mark  was  made  on  the  inside  of  the  wall  and  end  plates, 
that  on  the  wall  plate  being  in  the  center  of  the  timber,  and  that  on  th** 
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Next  it  was  swung  parallel  to  the  end  plate  and  the  other  end  run  ba 
into  the  4-f t.  drift.  The  same  thing  was  done  with  the  other  bearer  ai : 
the  two  rested  on  the  bottom  boards  of  the  drifts,  directly  imder  t 
corresponding  end  plates.  Long,  flat  wedges  were  then  driven  under  t 
bearers  on  top  of  the  boards  and  as  they  were  raised  against  the  ei 
pieces,  the  hanging  bolts  were  tightened  to  take  up  the  weight.  When  tl 
bearers  were  up  tight  against  the  set  and  well  wedged,  the  small  drif 
were  carefully  blocked  up  and  the  lagging  put  in. 

Cage  and  Bucket  for  Sinking  (By  Claude  T.  Rice). — ^The  No. 
vertical  shaft  of  the  Hancock  Consolidated  Mining  Co.,  in  the  Lak 
Superior  copper  region,  was  simk  to  intersect  the  Pewabic  amygdaloi 
at  a  depth  of  3500  ft.  Although  primarily  an  exploration  shaft,  th' 
dimensions,  9}4  X  293^  ft.,  are  those  of  a  working  shaft.  It  is  the  secan* 
largest  shaft  in  the  copper  country,  with  four  hoisting  compartmentE 
each  7  ft.  long  by  5  ft.  2  in.  wide,  and  one  4  X  7-ft.  ladder-  and  pipe-way 

The  ground  excavated  in  sinking  to  a  depth  of  2600  ft.  was  raised  tc 
the  surface  in  buckets.  Then  a  change  was  made  and  at  the  34th  leve 
a  station  was  cut  and  bins  built.  The  material  was  thereafter  raised  k 
buckets  from  the  bottom  of  the  shaft  to  the  bins  and  thence  was  di» 
charged  into  large  skips  in  which  it  was  raised  to  the  surface.  A  rod 
pentice  was  left  below  the  skip  compartments  and  to  prevent  anythini 
falling  down  the  shaft  upon  the  miners'  platform,  covers  were  used  ova 
the  compartments  in  which  the  buckets  ran,  both  at  the  34th  level  and; 
during  the  first  stage  of  the  sinking,  at  the  surface. 

The  bucket  was  hung  from  a  cage,  instead  of  a  crosshead,  as  shown  ii 
Fig.  72.  Two  chains  were  fastened  to  the  clevis  of  the  hoisting-ropi 
socket,  and  on  the  end  of  each  a  pair  of  sister  hooks  were  fastened,  whid 
hooked  into  ears  on  the  bucket.  At  first  the  hooks  were  fastened  to 
gether  by  a  pin,  scissors-fashion,  but  were  later  used  as  satisfactorit 
without  it.  A  cradle-car  was  used  for  handling  the  bucket  on  the  surface 
On  the  bottom  of  the  bucket  were  two  lugs,  placed  so  that  the  pin,  whicl 
was  put  through  the  lugs  in  attaching  the  bucket  to  the  cradle  whei 
dumping,  would  be  parallel  to  the  line  of  the  eyes  of  the  bucket  ears. 

In  the  bottom  of  the  cage  a  hole  3  ft.  7  in.  in  diameter  was  cut,  thi 
diameter  of  the  bucket  at  the  top  being  3  ft.  2  in.  A  flanged  ring  held 
the  bucket  in  position  while  being  hoisted.  There  was  rooin  between 
the  bucket  and  the  rim  of  the  hole  to  permit  the  heel  of  a  man's  shoe  to 
pass  up  through  as  he  rode  the  bucket  from  the  shaft  bottom  up  to  the 
cage  at  the  beginning  of  a  hoisting  trip,  the  cage  hanging  in  the  Shaft 
on  bumpers  fastened  to  the  guides  at  the  bottom  set  of  timbers.  The 
hoisting  rope  passed  freely  through  a  hole  in  the  center  of  the  top  piece 
of  the  cage,  which  was  made  without  a  hood  in  order  to  facilitate  the 
lowering  of  timbers. 
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The  shock  of  picking  up  the  cage  waa  ftbflorbe<l  by  a  rublier  buffer 
a  the  hoistiDg  rope,  the  buffer  being  about  9  in.  in  (UaiiiPtcr  ami  (i  in. 
llu'ck  and  carried  on  aji  iron  plate  of  the  same  diameter  and  fg  in.  thick, 
ihich  rested  directly  on  the  top  face  of  the  rope  socket.  The  bucket, 
ilm  ID  the  cage,  hung  about  5  in.  below  the  deck,  but  cntenKl  the  flange 
br  enough  to  be  steadied.  Friction  between  a  maple  filler  in  the  top 
fitee  of  the  cage  and  the  rubber  buffer,  prevented  spinning.  The  deck 
if  tbe  cage  made  a  fairly  t%bt  cover  over  the  hoisting  compartment 
fhen  the  cage  rested  on  the  bumpers  at  the  bottom  set  of  timbers. 


At  the  surface  each  bucket  compartment  was  covered  by  a  platform 
I  loat  traveled  along  the  guides.  As  the  cage  dropped  below  the  collar  of 
I  Be  shaft,  the  corresponding  compartment  was  tightly  covered.  The 
I  fuss-timbers  of  the  platform  extended  out  so  as  to  catch  on  the  top  set 
[  irf  limbers  at  the  collar  of  the  shaft.  Extending  down  from  the  frame 
Woper  of  the  cover  were  two  timbers  and  the  top  piece  of  the  cage,  as  it 
le  up,  struck  these  and  carried  the  cover  up  the  headframc  ahead  of  it. 
When  the  bucket  was  detached  from  the  hoisting  cable,  the  shaft 
compartment  was  covered  by  a  sliding  platform  or  landing  carriage  that 
*4s  pushed  by  compressed  air  across  the  compartment  through  grooves 
in  the  guides.  On  this  carriage  were  tracks  for  the  cradle-car.  In  each 
bucket  compartment  and  at  some  distance  above  the  collar  of  the  shaft 
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was  a  gate  timber  that  could  be  pulled  under  the  cage  as  a  chair  to  h(^ 
the  cage  while  the  bucket  was  being  lowered  to  the  cradle  car  on  the  Itt  _ 
ing  carriage.  The  gate  timber  was  fastened  to  a  counterweight  so  th,  .^ 
as  soon  as  the  cage  was  lifted,  it  would  move  out  of  the  way  of  the  oai ", 
In  making  the  change  of  buckets  at  the  surface  the  car  that  cam'  ~ 
the  last  bucket  sent  down  on  that  side  would  be  left  standing  in  Bll ' 
position  on  the  landing  carriage  that  when  the  carriage  was  moved  in  ' 
the  shaft  the  car  would  come  directly  under  the  bucket  ready  to  reetr 
it.  On  the  other  side  of  the  shaft  was  standing  the  car  with  the  buob'  ~ 
in  its  cradle  that  had  just  been  dumped.  As  soon  as  the  cage  Wi' 
resting  on  the  gate  timber,  the  landing  carriage  was  run  in  and  the  hiadl' ' 
bucket  landed  in  the  empty  cradle.  This  car  was  given  a  push  to  d:" 
end  of  the  carriage,  the  car  with  the  empty  bucket  was  run  on  and  tbl  - 
bucket  attached  to  the  rope.    Then,  as  soon  as  the  bucket  was  raias 
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out  of  the  cradle  and  bad  picked  up  the  ce^,  the  carriage  was  moved  out 
of  the  way. 

At  the  34th  level  the  buckets  were  attached  and  detached  from  the' 
cable  on  the  same  side  of  the  shaft.  Fig.  73  shows  the  landing  carriagaj 
used.  This  carriage  was  moved  in  and  out  of  the  shaft  by  an  air  cylinder* 
The  carriage  was  thrown  in  so  that  the  shaft  would  be  completely  coveied 
while  the  bucket  wa.s  being  landed,  and  a  cradle-car  was  run  in  under  the 
bucket.  In  order  to  allow  the  carriage  completely  to  cover  the  shaft 
compartment  the  guides  were  cut  in  two  at  the  station  and  a  3-in.  slot  waa 
left  for  the  frame  planks  to  slide  through  as  the  carriage  moved  across  the 
shaft;  thus  no  opening  was  left  around  the  shaft  at  any  time. 

Having  seen  the  moving  of  the  bell  cord  asthe  men  in  the  shaft  signaled 
to  the  hoisting  engineer  to  take  the  bucket  up,  the  three  landers,  on  the 
34th  level,  would  open  the  doors  of  the  compartment  and  get  ready  to 
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Dk  bodcet.  When  the  cage  had  cleared  the  top  of  the  stAtion,  « 
tt  LimW,  smiW  to  the  one  used  at  the  Rurfacc,  was  pulled  in  across 
t  Aift  m  as  lo  catch  the  cage.  After  the  bucket  had  been  landed  in 
imdie,  at  the  saune  time  b^ng  turned  so  that  the  ears  would  be  in  line 
h  the  long  was  it  the  car  and  out  of  the  way  when  dumping,  the  sister 
b  used  to  fasten  the  bucket  to  the  hoisting  rope  were  taken  off,  and 
bqdurt  was  tranune<l  over  to  the  bin  pockets  by  way  of  a  turntable 
di  vas  brought  in  Une  with  the  station  track  as  soon  as  the  landing 
ftp  was  moved  into  position  in  the  shaft.  While  the  bucket  was 
ig  tnunmed  to  the  bin,  one  of  the  three  landers  would  stick  a  short 
(of  round  iron  through  the  lugs  on  the  bottom  of  the  bucket;  this 
w»  long  enough  to  extend  past  the  straps  forming  the  bottom  of  tl 


k;  thus  the  bucket  was  securely  held  in  the  cradle  while  being 


Klmberley  skips  were  used  to  take  the  muck  from  the  34th  level  to 
I  surface.  These  had  a  capacity  of  8  tons  and  weighed  about  5  tons 
The  maximum  hoisting  speed  was  3500  ft,  jier  minute  with  a 
tl  load  of  20  tons,  including  the  rope.  The  speed  of  hoisting  with  the 
:ket  1>g1ow  the  3-lth  level  was  2500  ft.  per  minute. 
Blasting  Irons  for  Shaft  Sets.— In  sinking  the  No.  2  Hancock  shaft 
cover  platform  was  used  for  storing  the  machine  drills  and  protecting 
i  lowftr  set  of  timbers  from  flying  rocks  at  blasting  time.  All  the  drill- 
;  equipment  was  raised  to  the  34th-level  station  at  blasting  time, 
irons,  the  details  of  which  are  shown  in  Fig.  74,  were  used  to  pro- 
it  the  bottom  timbers  from  being  cut  by  flying  rock.  These  were 
ule  of  ,^-in.  iron  plates,  punched  with  ?4-in.  holes,  so  that  they  could 
fastened  to  the  timbers  with  railroad  spikes.  Bet  A  was  for  the  wall 
tatcinthemanway  compartment,  being  cut  away  for  the  hanging  bolts  on 
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was  a  gate  timber  that  could  be  pulled  under 
the  cage  while  the  bucket  was  being  lowered  ti 
ing  carriage.  The  gate  timber  was  fastened 
as  soon  as  the  cage  was  lifted,  it  would  move 
In  making  the  change  of  buckets  at  the  ^ 
the  last  bucket  sent  down  on  that  side  woul 
position  on  the  landing  carnage  that  when  tl 
the  shaft  the  car  would  come  directly  under  1 
it.  On  the  other  side  of  the  shaft  was  standi 
in  its  cradle  that  had  just  been  dumped, 
resting  on  the  gate  timber,  the  landing  carriag 
bucket  landed  in  the  empty  cradle.  This  ci 
end  of  the  carriage,  the  car  with  the  empty  b 
bucket  attached  to  the  rope.    Then,  as  sooi 


na.  73. — bucket-landino  carriaqb  ubk 


out  of  the  cradle  and  bad  picked  up  the  ca^.' 
of  the  way. 

At  the  34th  level  the  buckets  wore  at' 
cable  on  the  same  side  of  the  shaft.  E^.  ■ 
used.  This  carriage  was  moved  in  and  ou*  __  ] 
The  carriage  was  thrown  in  so  that  the  shi^  .^ 
while  the  bucket  was  being  landed,  and  a. 
bucket.  In  order  to  allow  the  carriagt  ^| 
compartment  the  guides  were  cut  in  two  ^^Jk 
left  for  the  frame  planks  to  slide  throug^^^l 
shaft;  thus  no  opening  was  left  aioUQ 

Having  seen  the  moving  of  the  bell 
to  the  hoisting  engineer  to  take  the  I 
34th  level,  would  open  the  doors  of 
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either  in  the  manway  compartment  of  the  shaft  or  in  the  stations,  acoc»d-<-^ 
ii^  to  the  preference  of  the  superintendent  in  charge  of  the  work,  Bot^.^ 
installing  the  hoist  in  the  shaft  does  away  with  the  necessity  of  plaoiiig  :■.. 
a  sheave  at  the  top  around  which  the  hoisting  cable  is  passed.  ,j 

Hinge  for  Shaft  Doors  (By  Clinton  P.  Bernard). — While  sinking  is 
in  progress  it  is  usually  necessary  to  place  doors  over  the  shaft  at  tiie,j! 
collar  for  preventing  muck  from  going  down,  and  for  carrying  the  nuls  if  ._ 
the  material  be  dumped  into  a  car.     Fig.  76  shows  a  hinge  for  such  doom;  _ 
it  can  be  made  by  any  blacksmith,  and  has  several  advantages  over  tiu 
ordinary  Bat  hinge.    The  center  of  the  eye  is  set  level  with  the  rail  and 
away  from  the  edge  of  the  shaft  a  distance  equal  to  the  thickness  of  the 


no.  76. — SHAJT  DOOR 


door  plus  the  rail.  The  hinge  allows  a  close  joint  between  the  rails,  while 
the  door  in  a  vertical  position  is  entirely  clear  of  the  shaft,  and  when 
thrown  back  the  rails  are  superimposed,  thus  relieving  the  hinge  of  all 
strain.  The  door  half  of  the  hinge  has  a  bearing  on  the  collar  set  to 
give  added  stiffness  to  the  door. 

Sinking  an  Untimbered  Shaft. — The  method  of  sinking  shaft  No.  6  of 
the  St.  Louis  Smelting  &  Refining  Co.  in  Missouri  was  novel  in  that  it 
was  carried  down  through  limestone  for  557  ft.  without  timbering  and  hf 
means  of  a  derrick  instead  of  a  headframe.  Air  pipe  was  not  installed  in 
pernmncnt  form  until  the  completion  of  the  shaft.  No  pumping  wa> 
necessary,  and  only  some  slight  timbering,  where  the  limestone  was 
badly  shattered.  A  speed  of  100  ft.  per  month  was  maintained,  ^ter 
the  bottom  was  reached,  timbering  was  done,  working  from  the  bottom 
up.  Electric  lights  were  strung  through  the  shaft  while  the  permanent 
timbers  and  pipe  were  being  set.     The  end  of  the  derrick  boom  also 
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Tied  a  cluster  of  electric  lights  for  illuminating  the  ground  around  the 
Iat  of  the  shaft.  Mucking  was  done  by  means  of  a  cluster  of  electric 
ip6  on  the  end  of  a  wire  raised  and  lowered  by  a  reel  at  the  collar.  To 
mAe  against  failure  of  the  current,  two  torches  were  always  kept 
i  to  the  bucket. 

Haspng  Bracket  for  Shaft  Platform. — In  sinking  the  Bennett  shaft 
the  Mesabi  range,  the  device  shown  in  Fig.  77  was  used  to  support  a 
DgiDg  platform,  in  cases  where  the  ground  could  be  left  open  for  some 


'^ 


\i  '^^ 


17 


\' 


^K^ 


S 


^ 


/^Axz/w/ •>  • 


l!^''Hanger5otf 


-X 


EndPtafe 


nCL  77. — BRACKET  SUSPENDED  FROM  HANGER  BOLTS. 


stance  below  the  timbering  and  it  was  therefore  impossible  to  swing  a 
from  the  bottom.  Four  pieces  of  Ij^^-in.  round  iron,  the  same  that 
5  used  for  the  hanger  bolts,  were  bent  at  one  end  so  as  to  hook  around 
J  hanger  bolts  supporting  the  lowest  end  plate  and  then  drop  vertically 
?r  the  side  of  the  end  plate.  The  other  ends  were  bent  to  form  loops 
the  prop)er  size  to  take  a  3-in.  pipe,  and  in  such  a  plane  that  the  pipe 
en  inserted  would  lie  parallel  to  the  wall  plates.  On  the  two  lengths 
pipe  inserted  in  the  four  brackets,  a  plank  platform  was  built  on 
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which  the  men  could  work  in  placing  the  new  set.  The  aeta  were  spaced 
5  ft.  and  the  length  of  the  bracket,  8  ft.  overall,  was  sufficient  to  gyn 
plenty  of  clearance  below  the  new  set  and  room  to  work. 

Aligning  Concrete  Forms  in  Shaft  (By  Robert  H.  Dickson). — ^The 
Calumet  &  Arizona  Mining  Co.,  of  Bisbee,  in  relining  its  Junction  shafi 
started  at  the  bottom  and  replaced  the  timbers  with  concrete.  Sinoa 
moat  of  the  shaft  sets  had  been  in  place  for  10  years,  and  in  that  tima 
moved  more  or  less  from  their  original  position,  permanent  points  had  ta 
bo  established  at  regular  intervals  in  the  shaft,  for  hning  in  the  coocreU- 
forms. 

\  preliminary  plumbing  was  done  in  order  to  ascertain  the  retatiT~ 
positions  of  the  sets,  and  thus  determine  the  best  position  for  the  permai 
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ria.  78. — HANOERS  fob  shait  plcicd  wirrs. 

unit  poiiilM.  Thm  plumbing  was  done  by  hanging  two  wires  in  oppontt 
iii'ii<<rr>  of  the  sliikft,  and  measuring  the  distances  from  them  to  the  ml 
)litt<i*  iMitl  end  plates. 

Tin"  p<'rinaiiont  points  were  placed  in  proper  position  by  hanging  two 
ihiiub  HtH's  the  full  length  of  the  shaft.  The  lines  were  manipulated 
ivrr  Imiigt'M,  shown  in  Fig.  78.  These  hangers  were  first  set  by  hanpni 
t  i.lttM'l  plinnb  line  over  them,  and  adjusting  this  into  proper  position  by 
Mtii'iil  iiriii  tnpi'.  They  were  held  by  a  5-in,  lagscrew  and  washer  to  ■ 
10  V  111  in,  Ktringor,  projecting  a  little  beyond  the  edge  of  the  shaft 
riiK  "i,  ill,  Miot,  through  which  the  lagscrew  passed,  allowed  the  hanga 
,11  l>ii  inuvi'il  t rikiisversely  or  longitudinally,  and  thus  adjusted  to  esaieA 
i»i.>ilit>ii  Tlic  lung  plumb  hnes  of  piano  wire  were  then  hung  ov^  tin 
li.iiiiii;i«  1':iu'U  line  was  1500  ft.  long  and  carried  a  60-lb.  weight  part 
iiiiuikiiaiHl  ui  ri'udi'  oil. 
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There  was  a  strong  upward  draft  in  the  shaft,  due  to  the  hot  steam 
pq)es  supplying  the  pumps,  which  caused  troublesome  vibration  of  the 
wires.  An  ingenious  scheme  was  devised  by  E.  E.  Whitely,  chief  engi- 
nes of  the  company,  to  minimize  this  vibration.  It  consisted  of  finding 
the  c^ter  of  swing  of  the  wire  at  intervals  of  300  ft.  and  then  fasten- 
ing it  in  this  position.  A  strip  of  wood  about  34  X  1  X  12  in.,  with  a 
Ji^  hole  near  one  end,  slotted  to  insert  the  wire,  was  set  so  that  the 
lire  vibrated  in  the  hole  without  touching  the  sides.  When  the  center 
of  Tibration  was  at  the  center  of  the  hole,  the  strip  was  nailed  to  the  wall 
plate,  and  two  halves  of  a  pencil  about  2  in.  long,  with  the  lead  removed, 
were  placed  in  the  hole  so  that  the  wire  passed  through  the  groove  left 
bjr  the  head,  thus  holding  the  wire  fast  in  place. 

The  next  step  consisted  in  placing  permanent  points  or  hangers  at 
3Wt.  intervals.  Their  construction  is  also  shown.  They  were  made 
of  J^-in.  iron  plate  sheared  into  strips  A,  IJ^  X  10  in.  One  end  of  one 
edfe  of  the  strip  was  milled  for  a  distance  of  ^i  in.  back  and  in  this  a  file- 
cot  B  was  made  so  as  to  be  vertical  when  the  hanger  was  in  place.  The 
fltker  end  of  the  strip  was  slotted  at  C  Two  of  these  were  placed  at 
ach  35-ft.  interval  in  opposite  ends  of  the  shaft  but  near  the  same  wall 
pitte.  They  were  fastened  to  the  wall  plate  by  lagscrews  through  the 
Art  C  so  that  the  wire  passed  through  the  little  slot  B.  By  means  of 
washer  D  with  a  screw  through  the  3^^-in.  hole  Ey  the  hanger  was 
finnly  to  the  timber  so  as  not  to  rotate  about  the  screw  through  C. 
for  actually  lining  in  the  concrete  forms,  a  copper  wire  with  a  10-lb. 
piumb  bob  was  fastened  to  a  post  or  other  timber,  as  shown,  and  then 
letdown  through  the  slot  B.  As  the  work  proceeded  upward,  the  hangers 
^^  taken  out  with  the  timbers  and  the  next  set  above  used. 

Setting  Timbers  in  Vertical  Shafts  (By  C.  W.  Macdougall).— The 
/oDowing  method  of  setting  timber  in  a  vertical  shaft  was  used  during 
liictically  the  entire  sinking  period  of  one  of  the  largest  shafts  in  the 
Michigan  copp)er  country,  and  was  found  thoroughly  reliable.  It 
poBsesses  certain  advantages  over  the  usual  method. 

The  shaft  in  question  is  about  4000  ft.  deep  with  a  rock  section  of 
•bout  10  X  31  ft.,  or  9  X  30  ft.  outside  the  timbers,  and  has  four  hoisting 
compartments  besides  a  ladderway.  The  long  axis  of  the  shaft  lies 
about  north  and  south.  All  plates  are  12  X  12  in.  and  the  dividers 
10  X  12  in.;  the  hoisting  compartments  are  5  ft.  2  in.  by  7  ft.  overall  and 
4  ft.  4  in.  between  the  guides.  The  guides  are  5X8  in.,  with  a  groove 
2  in.  wide  and  1}"^  in.  deep  down  the  center.  The  framing  of  all  the  tim- 
ber was  done  from  templates. 

A  vertical  saw-mark  was  made  on  the  inside  of  the  wall  and  end  plates, 
that  on  the  wall  plate  being  in  the  center  of  the  timber,  and  that  on  the 
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end  plate  being  4  ft.  from  the  foot-wall  end,  bo  that  the  lines  would  clear  : 
the  guides. 

The  sets  were  bung  and  temporarily  blocked  approximately  is  place  y 
in  succession,  and  when  all  that  were  required  had  been  assembled,  plumb 
lines  were  dropped  as  shown  in  Fig.  79  at  points  A,  B,  C,  D,  from  reference  . 
points  in  the  seta  previously  placed  above.     Each  set  was  then  shifted  ^ 
by  means  of  wedges  at  the  four  corners  until  the  saw  marks  on  the  timben 
were  in  line  with  the  plumb  lines,  this  being  determined  by  means  of  ; 
an  ordinary  carpenter's  square,  held  as  shown  at  A.     After  the  four 
corners  were  blocked  into  place,  a  line  was  stretched  the  full  length  of  the  . 
shaft  from  B  to  D,  just  above  the  tops  of  the  dividers.     The  set  was  theD  . 
blocked  at  points  opposite  the  ends  of  the  dividers  until  the  easfc  aide  of 
the  guide  studdle  on  each  divider  was  2  in.  from  the  line.     The  object  ; 
of  having  the  lines  stretched  from  B  to  D  and  taking  measuiements  OB  \: 
each  divider  was  to  keep  the  wall  plates  from  bending  in  the  middle,  M  f 
they  would  if  the  wedges  were  not  driven  evenly  on  both  sides  of  the  nhlfc. 
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.    79. METHOD  t:UPLOYED  FOB  LININQ  UP  SHAFT  TlhlBBBS. 


By  using  this  method,  the  distance  the  plumb  lines  were  hung  from  f 
the  inside  face  of  the  timbers  was  immaterial,  the  practice  in  this  case 
being  to  hang  the  lines  from  60-d.  naila  about  3  in.  from  the  timber  and 
to  use  4-lb.  plumb  bobs,  of  the  design  shown,  for  weights,  the  plumb  linei    , 
being  of  No.  30  trot  line,  corresponding  to  a  heavy  mason's  line.     Hie   . 
reference  points  by  which  the  plumb  lines  were  set  were  copper  tacks 
with  their  heads  fiattened  until  parallel  with  the  long  axis  of  the  shank,    , 
these  points  being  marked  by  aluminum  tags  nailed  to  the  timbers  just    ' 
over  them.     This  method  of  lining  up  the  timbers  proved  to  be  far  . . 
quicker  than  the  method  of  banging  the  lines  in  the  four  corners  of  the    . 
shaft  and  using  wooden  blocks  for  gages,  for  the  wooden  blocks  would 
invariably  touch  a  lino,  set  it  swinging  and  make  it  necessary  to  steady   ■ 
it  again,  costing  considerable  time;  whereas,  in  the  method  shown,  the 
lines  were  seldom  disturbed  and  there  was  far  less  danger  of  error. 

Light  Shaft  Timbering  (By  Harold  A'.  Linke). — A  convenient  sise 
for  a  vertical,  two-compartment,  exploratory  shaft  is  3  ft,  6  in,  by  7  ft. 
8  in.  inside  timbers.     The  excavation  for  a  shaft  of  this  size  meaauree 
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t  8  X  9  It.,  IB  of  minimum  cros»-fiection  tor  convenience  and  atill 
lufK  enoU|;h  to  p*?rtnit  drilling  to  sufficient  depth  for  economical  work. 

ThE  problem  of  timbering  a  shaft  is  governed  by  local  conditions.  In 
a»  the  (tround  is  not  heav>-  and  stands  well,  where  only  occasional 
b^nfi  is  required  and  where  the  shaft  sets  serve  mainly  as  support  for 
ihf  piides,  laddpra,  pipe,  etc.,  the  sets  shown  in  Fig,  80  at  1  answer  every 
parpu§e.  The  joint  is  detailed  in  2.  The  ends  of  the  posts  for  this  set 
require  no  special  framing  other  than  squaring.  If,  however,  all  avail- 
able strength  of  set  timbers  is  required,  then  it  is  advisable  to  frame  as 
shown  either  in  3  or  in  4.  The  end  of  a  post  for  a  set  framed  in  this 
msDoer  is  detailed  in  5.     In  6  arc  shown  the  details  of  a  divider. 


When  lumber  ia  to  be  transported  by  rail  for  any  considerable  distance 
It  will  be  found  that  the  laid-down  price  of,  say,  6  X  6-ln.,  SlSlEi-s  much 
lower  tlian  6  X  6-in.  rough;  that  is  to  say,  the  saving  in  transportation 
f>a  weight  removed  in  surfacing  more  than  compensates  for  the  cost  of 
dmsing.  The  details  2  to  6  are  dimensioned  for  6  X  6-in.  81S1E,  which 
nsaally  measures  5^1  to  5^^  in.  square. 

Diagonal  End  Plates,  Inclined  Shaft  (By  G.  A.  Denny).— For  a 
Mexican  shaft,  inclined  at  65°,  there  was  used  in  the  first  stages  the 
tBual  type  of  timbering.  The  hanging  in  the  shaft,  however,  was  found 
ocpwiingly  hea\7  and  hard  to  support,  and  to  overcome  this  difficulty 
the  «yslem  of  timl>ering  shown  in  Fig.  81  was  designed.  This  proved  to 
l«  altngether  superior  to  the  first  timbering  and  easily  sustained  the  pres- 
™*  put  upon  it  by  the  heavy  ground. 

The  principal  diflerence  between  the  two  systems  of  timbering  is,  of 
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ur»,  the  substitution  of  the  diagonal  end  plates  for  the  right-angled, 
le  bearers,  however,  are  put  in  parallel  to  the  wall  plates  in  the  new 
stem  and  parallel  to  the  end  plates  in  the  old. 

kBLE  I. — ^Timber  LasT  of  Colulr,  Ordinabt  and  Bearer  Sets  of  Old  Stbtem 


No.  per  set         i 

Simti 

Length 

Material 

Deacription 

2 

12  X  12" 

.     20*    0" 

Pine 

Wall  plates,  collar  set. 

2 

12  X  12" 

4'    6" 

Pine 

End  plates,  collar  set. 

2 

6  X  12" 

4'    6" 

Pine 

Dividers,  collar  set. 

4 

m"  diam. 

e*  274" 

Wrt.  iron 

Tie  bolU,  collar  set. 

8 

1"  diam. 

3'   2" 

Wrt.  iron 

Hanging  bolts,  collar  set. 

2 

8  X    8" 

14'    «" 

Pine 

Wall  plates,  shaft  set. 

2 

8  X    8" 

5'    «" 

Pine 

End  plates,  shaft  set. 

2 

6  X  10" 

4'    6" 

Pine 

Dividers,  shaft  set. 

4 

8  X    8" 

4'    6" 

Pine 

Comer  studdles,  shaft  set. 

4 

4  X  10" 

4'    «" 

Pine 

Intermediate  studdles,  shaft  set 

8 

r'dmm. 

2' 10" 

Wrt.  iron 

Hanging  bolts,  shaft  set. 

2 

8  X    8" 

14'    6" 

Pine 

Wall  plates,  bearer  set. 

2 

8X    8" 

5'    «" 

Pine 

End  plates,  bearer  set. 

2 

8  X    8" 

8'    6" 

Pine 

Bearers,  bearer  set. 

2 

6  X  10" 

4'    6" 

Pine 

Dividers,  bearer  set. 

4 

8  X    8" 

4'    0" 

Pine 

Comer  studdles,  bearer  set. 

4 

4  X  10" 

4'    6" 

Pine 

Intermediate  studdles,  bearer  set. 

S 

1"  diam. 

2'  10" 

Wrt.  iron 

Hanging  bolts,  bearer  set. 

Table  II. — Timber  List  of  Ordinary  and  Bearer  Sets  in  New  System 


It  per  set. 

Mark 

Sise 

Length 

Material 

Description 

A 

8X8" 

9' 10" 

Pine 

Wall  plates,  shaft  set. 

B 

8X  8" 

4'  lO^a" 

Pine 

End  diagonals,  shaft  set. 

£ 

6X  8" 

4'  lOHa'/ 

Pine 

Intermediate  diagonals,  shaft  set. 

D 

8X  8" 

3'  lO^i" 

Pine 

Corner  studdles.  shaft  set. 

C 

6X  8" 

3'    8^" 

Pine 

Intermediate  studdles,  shaft  set. 

H 

1"  diam. 

2'    691  •" 

Wrt.  iron 

Hanging  bolts,  shaft  set. 

F 

8X  8" 

14'    0" 

Pine 

Wall  plates,  bearer  set. 

B 

8X  8" 

4'  lOfia" 

Pine 

End  diagonals,  bearer  set. 

E 

6X8" 

4'  lO^ia" 

Pine 

Intermediate  diagonals,  bearer  set. 

S 

G 

8X8" 

3'    9H" 

Pine 

Corner  studdles.  bearer  set. 

2 

C 

6  X  8" 

3'    8^" 

Pine 

Intermediate  studdles.  bearer  set. 

S 

H 

1"  diam. 

2'    6Me" 

Wrt.  iron 

Hanging  bolts,  bearer  set. 

Table  I  gives  the  bill  of  materials  for  sets  of  the  first  system  and 
Table  II  gives  it  for  the  new  system. 

Manway  and  Skipway  Door. — The  Bennett  shaft  near  Keewatin  on 
the  Mesabi  range  is  divided  into  a  combination  man-  and  pipeway  and 
two  skipways,  arranged  in  a  row.  A  vertical  partition  or  brattice  of 
2-in.  planks  separates  the  manway  from  the  adjacent  skipway.  The 
shaft  sets  are  spaced  5  ft.  and  on  every  third  set  a  sollar  is  built  of  2-in. 
planks  laid  on  2  X  6-in.  joists  parallel  to  the  end  plates.  Repair  work 
on  the  pipes  necessitates  the  lowering  of  material  and  tools,  which  or- 
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dinarily  must  be  carried  down  by  hand  or  elung  from  sollar  to  sollar.  To ' 
enable  such  supplies  to  be  lowered  in  the  skip  and  taken  into  the  manwayp 
a  door  has  been  provided  in  the  brattice  at  each  sollar.  The  ladder  oprai-.'_- 
ing  in  the  sollar  is  2  ft.  square,  situated  in  a  corner  next  to  the  skipwi^^ 
The  door  occupies  the  place  of  the  second  and  third  brattice  boards  Mid..: 
is  hinged  at  the  bottom  so  as  to  cover  most  of  the  ladder  opening  when  if; 
is  swung  down.  It  is  3  ft.  10  in.  long  and  its  top  cornea  even  with  the- 
center  of  the  set  above  the  sollar  set.     It  is  held  closed  against  the  divider-. 


COUPAItTUEI«T. 


of  this  set  by  a  wedge  made  out  of  a  2  X  4-in.  piece,  slipping  throu^  ife. 
1  X  4-in.  slot  in  another  2  X  4-in.  piece  spiked  horizontally  to  the  biatlE 
tice  and  divider.  A  2  X  2-in.  filler  is  nailed  to  the  top  of  the  2  X  64.^ 
sollar  joist  next  to  the  skipway,  in  order  to  bring  the  bottom  of  the  dodlS 
flush  with  the  sollar  floor.  It  is  shown  closed  in  the  lower  part  <rf  K^fi 
82  and  swung  down  ift  the  upper  part  of  the  same  illustration.  * 

Inclmed  Shaft  for  Timber  {By  L.  D.  Davenport). — For  a  small  mi 
on  the  Mesabi,  where  the  overburden  is  shallow,  the  inclined  timber  shi 
or  timber  slide  seems  to  have  several  advantages  over  the  vertical  ahi 
generally  used  for  this  purpose.     Only  one  top  man  is  required  to  scfl 
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down  timbn  instead  of  two;  no  rope,  wiodlass,  or  headframe  ia  needed; 
and  ao  easy,  safe  entrance  to  the  mine  ia  had. 

This  description  applies  to  the  latest  inclined  timber  shaft  sunk  by 
tbe  Ohver  Iron  Minixkg  Co.,  although  there  are  a  number  of  inclines  in 
nse  at  other  mines  in  this  district  which  are  similar.  Such  a  shaft  has 
to  serve  two  levels.  Yig.  83  shows  the  arrangement  of  the  sets  where  the 
incline  intersects  the  top  sublevel.  A'door  made  of  double  thickness  of 
%ia,  plank  deflects  tbe  descending  timber  or  lagging  to  the  top  sublevel. 
When  it  is  desired  to  send  timber  to  the  lower  level  this  door  is  raised  by 
means  of  a  block  and  tackle  fastened  to  one  of  the  caps  as  shown.  The 
free  end  of  the  rope  is  led  to  the  stairway  side  of  the  shaft,  where  it  is 
polled.    A  vertical  ladder  against  the  side  of  the  shaft  connects  tbe  Bub> 
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Inel  and  the  stairway.  Fig,  84  shows  the  details  of  the  shaft  timberinR, 
the  Btwrway  and  the  timber  slide.  This  shaft  has  a  dip  of  35°  and  is 
110  ft.  deep  along  the  slope.  Timber  travels  down  the  slide  faster  than 
*  ttecessary.  In  another  mine  the  timber  tends  to  hang  up  on  a  90-ft. 
iadine  which  dips  at  29°. 

Kg,  85  shows  the  details  of  the  headframe  used  in  sinking  the 
Aift.  Two  9  X  16-in.  by  28-ft.  timbers  supported  by  two  bents  of 
n»Dd  timber  carried  the  rails.  The  dump  was  made  of  6  X  8-in.  timber 
f«ed  with  ^  X  3-in.  flat  iron.  The  skip  was  made  from  a  tram-car  box 
*itli  the  end  door  removed  and  bail  and  wheels  fitted  to  it.  The  rear 
"heels  had  a  wide  tread  to  pass  the  dump  and  the  sides  of  the  box  were 
cot  back  as  shown. 

Tlie  shaft  was  sunk  through  the  overburden  to  the  ore.     To  avoid 
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hoisting  any  ore  a  raise  was  holed  through  from  below  and  trim 
out;  the  timbering  was  then  carried  to  the  bottom.  When  the  shaft 
completed  the  hcadframe  was  removed  and  a  small  shed  with  three  * 
and  a  roof  was  built  over  the  collar. 

Uawatering  and  Equipping  Untimbered  Shaft  (By  Douglas  ^fui 
Unwatering  the  Rayas  mine  of  the  Guanajuato  Reduction  &  Mines 
at  Guanajuato,  Mexico,  was  perfcn-med  by  bailing  through  the  old  U 
main  shaft.  This  shaft  is  circular  in  plan  and  has  a  minimum  dian 
of  36  ft.,  the  usual  diameter  being  40  ft.  A  tunnel  driven  for  drai 
purposes  cut  the  shaft  269  ft.  below  the  surface  and  was  chosen  « 
discharge  point  for  the  bailers.  One  steam  and  one  electric  hoist 
used  for  the  bailing,  handling  four  bailers  in  all.  At  the  time  oi 
ginning  work,  the  water  stood  770  ft.  below  the  shaft  collar,  leaving 
ft.  to  be  unwatered. 


Plumb  lints  were  dropped  from  the  sheaves  of  the  two  hoists  to  d( 

mine  tbf  «a^t  plane  of  the  wire-rope  guides  on  which  the  bailers  wet 

nin.    Fkc:  :he  plane  thus  determined,  the  framework  backstop; 

T\m   ^  f:c  wvvivinp  the  kick-back  from  the  bailers  on  dischar^ 

J  ^  tHT-x.  i<vts  for  receiving  and  carrying  off  the  water,  were  loca 

■Jimgr  rJ!a:*»-'*t  :^v  l«J*sing  of  the  bailers  being  allowed.     To  sup 

s  wore  drilled  in  the  sides  of  the  shaft  and  \}< 

ri^iic^.-r.vcn  and  cemented  into  them.     From  those  ■ 

■».  -ajifs  wvr\'  stretched  across  the  shaft  and  tightcnet 

--J.  J— tt)C  ii  supjwrt  on  which  to  lash  planks  to  v 

p.i^  rn.^'^f■  -I  ^i  S  X  8-in.  material  were  erected  bac 

*».    ■>;(;.-*■   *t  oa^'h  set  of  guides  to  form  the  backst 

!a;'.iv  between  the  two  outside  guides 

i  viisidcrable  error  in  overwinding  so  i 

^^-.  1  ,  .     «^      ^^     ^^^^     wtiAi  ;i>'t  swing  back  towani  the  cente 

^  "^  \i—sv  ..-'.'. .  '.■■  •  '■'■»;  ->an'kstop  on  its  return  trip  downw 
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tfnmcs  were  soapended  from  heavy  eye-bolts  in  the  ddea  of  the  shaft 
t.  above,  thus  giving  a  nearly  vertical  pull  at  the  supporting  points, 
the  faces  of  these  frames  were  spiked  blocks  of  wood  and  across  these 
;b  were  nailed  3-in.  planks  B  to  receive  the  blow  of  the  discharging 
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Clearances  of  9  in.  were  left  between  the  back  of  the  bailer  and 
ce  of  these  planks  and  between  the  front  of  the  bailer  and  the 
if  the  discharge  apron,  these  small  clearances  insuring  a  minimum 
g  of  water.     During  rapid  running,  the  swing  set  up  in  the  guides 
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often  brought  a  bailer  into  violent  contact  with  the  planks.  Thesi 
were  knocked  ofif  and  no  damage  done  to  the  bailer,  which  would  not  hav« 
been  the  case  with  a  rigidly  braced  frame  placed  close  to  the  bailer  anc 
without  the  rather  loose  planks. 

The  discharge  decks  were  built  of  2-in.  planks  on  a  6  X  6-in.  frami 
hung  from  the  side  of  the  shaft,  spanning  the  distance  between  the  twi 
outside  guides  and  having  a  steep  slope  to  carry  ofif  the  water  quickly 

The  guides  are  ]^-in.  galvanized  wire  rope.  The  drums  on  whid 
they  were  carried  were  placed  near  the  shaft  at  the  surface,  the  ends  o; 
the  ropes  passed  through  clamps  to  hold  them,  and  the  ropes  laid  omi 
until  the  ends  reached  the  discharge  station  269  ft.  down.  The  guide 
for  each  bailer  are  spaced  4  ft.  6  in.,  with  a  2-ft.  10-in.  clearance  betweffl 
inside  guides  of  the  pair  electrically  operated  and  a  3-ft.  5-in.  clearana 
for  the  steam-operated  pair,  since  the  latter  were  longer  and  heavier  bail 
ers  and  had  more  movement  when  in  action.  Rocks  weighing  about  i 
ton  each  were  drilled  for  eye-bolts,  clamped  one  to  each  guide  end  at  thu 
discharge  station  and  swung  out  into  the  shaft.  Two  8  X  8-in.  timber; 
were  notched  to  match  the  spacing  of  each  set  of  four  guides  and  clamper 
to  them  by  bolts  passing  through  the  timbers  as  shown  at  C,  Fig.  8G 
The  notches  for  the  middle  guides  were  made  large,  to  allow  them  wild 
their  weights  to  be  lowered  one  at  a  time  by  sliding  freely  through  th 
timbers.  The  two  outside  guides  with  their  weights  were  clampo 
tight  to  the  timbers  as  a  single  unit. 

The  work  of  lowering  the  guides  was  carried  out  as  follows:  Eao 
middle  guide  was  clamped  to  a  hoisting  cable  at  a  point  below  its  sheav 
and  lowered  independently,  sliding  through  the  timbers  kept  hanging  B 
the  discharge  station  by  the  outside  guides.  When  the  end  of  the  hoi»1 
ing  cable  reached  these  timbers,  the  guide  was  made  fast  on  the  surface 
the  hoisting  cable  raised  and  the  operation  repeated  until  the  two  sui 
pended  rocks  were  about  115  ft.  below  the  surface  of  the  water.  On 
hoisting  cable  was  then  unwound  down  the  shaft  and  wound  back  oa 
its  hoist  drum  in  the  same  direction  as  the  other  cable  and  the  drum 
clutched  in  so  as  to  have  two  cables  to  lower  by  at  the  same  time.  Thi 
hoisting  cables  were  clamped  simultaneously  to  the  two  outside  guides 
which  were  then  lowered  at  the  same  time,  in  the  same  manner  as  de- 
scribed for  the  single  guides.  These  guides  were  lowered  until  tta 
clamping  timbers  were  about  100  ft.  below  the  surface  of  the  water  and 
15  ft.  above  the  rocks  on  the  middle  independent  guides.  When  bailing 
had  lowered  the  water-level  nearly  to  the  timbers,  the  guides  were  lowered 
another  100  ft.  In  lowering,  the  slack  on  the  guides  from  their  drums  to 
the  discharge  station  was  handled  and  held  by  taking  two  wrat)s  of  guide 
cable  around  the  hoist  drum  over  the  layers  of  hoisting  cable  already 
there. 
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The  b&ilers  on  the  steam  hoist  had  a  capacity  of  1015  gal.  net  ajiil  I  ho 
'Mne  bailers  575  gal.  They  were  built  of  No.  14  galvanixod  sheet 
riveted  in  the  form  of  a  cylinder,  having  heads  antl  bottoms  of  double 
plank,  fast4jned  in  by  large  wood  screws.  They  were  bound  with 
oi  }i  X  2-in.  strap  iron  for  stiffening,  and  slung  on  the  hoislirig 
hy  means  of  a  harness  of  iron  rods  and  a  bridle  as  shown  in  Fig. 
lepreaenting  a  bailer  of  each  size  hanging  at  llie  discharge  station, 
liottom  of  the  bailer  had  a  12  X  14-in.  hole  for  an  intake,  over  which 
ahinged  leather-covered  door  of  mesquite.  In  the  side  at  the  bottom 
t«  10  X  10-in.  hole  to  which  was  fitted  a  frame  carrying  a  simitar  door 
discharge.  The  discharge  door  was  connected  by  a  ^2-in.  iron 
J  to  one  end  of  a  lever  G  mounted  on  top  of  the  bailer.  The  other 
af  this  lever  was  split  and  ran  on  the  outside  guide  so  as  to  engage  the 
weight  D  and  effect  the  discharge.  The  tripping  weight  was 
■k  of  oak.  slotted  to  fit  on  the  guide,  on  wliich  it  slid  loose,  l)eing 
from  above  by  a  small  wire  cable.  In  case  the  hoistman  pulled 
dischai^e  point,  the  weight  was  simply  carried  up  along  the  guide 
irodamage  done  to  the  bailer.  The  guide  blocks  for  the  bailers  were 
in  two  halves,  held  in  strap-iron  frames  bolted  to  3-in. 
iion  pieces.  On  the  bottoms  of  the  bailers  were  cones  of 
iron  perforated  with  I-in.  holes,  sufficient  in  number  to  give 
pxceefiing  that  of  the  intake  door.  These  cones  did  away  with 
in  a»  the  bailers  struck  the  surface  of  the  water. 
pn  pole,  mounted  on  the  surface  at  the  edge  of  the  shaft,  fitted 
pulley  and  cable  running  to  a  geared  winch,  was  used  for  removing 
bailers  from  the  shaft  for  repairs,  spare  bailers  being  kept  in  readi- 
for  instant  changing. 

In  July,  an  average  month,  39,000,000  gal.  of  water  was  raised  an 

distance  of  568  ft.  at  a  cost  of  about  J^oo  ct.  per  gallon.     The 

was  unwatered  on  Sept.  15,  after  removing  about  150,000,000  gal. 

Four  and  a  half  months  of  rapid,  continuous  bailing  ac- 

tbe  task. 

Tpon  completion  of  the  unwatering,   the  work  of  equipping   the 

"  was  begun  at  once.     The  rock  weights  and  bottom  timbers  were 

;i  the  guides  anchored  well  below  the  bottom  station  as  shown 

in  Fig.  87.     At  the  surface,  eye-bolts  of  H^-in.  iron,  threaded  for 

for  tight<;ning  the  guides,  were  hung  through  plates  on  the  headframe, 

leture  built  of  steel  shapes  flat  over  the  collar  of  the  shaft,  and  the 

dranm  tight  with  them. 

An  11  X  11-ft,  crosscut  tunnel  was  driven  from  the  grade  of  the  mill 

ic  railway,  to  pass  by  the  shaft  at  a  distance  of  20  ft.     At  a  point 

;te  the  shaft,  a  raise  8  X  15  ft.  in  section  was  driven  for  30  ft., 

f'lfming  an  ore  pocket  for  dehvering  ore  to  the  cars,  and  from  the  top  of 
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the  raise  a  short  crosscut  7X15  ft.  in  section  was  driven  to  cut  the  shaft. 
From  the  main  crosscut,  another  small  road  was  driven  to  the  shaft  for 
handling  men  and  supplies.  On  breaking  through,  a  timber  platform 
was  hung  in  the  shaft  in  front  of  each  connection  point  in  order  to  catch 
the  rock  which  otherwise  would  have  fallen  down  the  shaft  and  wrecked 
the  discharge  station.  Both  entrances  to  the  shaft  were  arche<l  with  cut 
stone  laid  in  cement  mcHlar.  The  shaft  was  equipped  for  hoisting  ore 
with  the  electric  hoist  only. 

In  front  of  the  crosscut  to  the  top  of  the  ore  pocket  a  truss  of  10  X  10- 

io.  timber  was  hung,  back  of  the  guides  and  parallel  to  their  plane, 

hj  means  of  IJ-^-in.  rods  to  the  end  points  of  the  top  and  lx)ttom  chords. 

These  rods  had  tumbuckles,  and  were  fastened  by  plate  clevises  to  Ij^-in. 

cje4)olts  placed  in  the  sides  of  the  shaft  9  ft.  above  the  top  chord  of  the 

tow.    To  the  bottom  chord  10  X  10-in.  timbers  were  bolted  and  seated 

in  hitches  in  the  side  of  the  shaft.     On  this  structure  were  placed  the 

Dgid-frame  guides  into  which  the  cages  run  at  landing,  the  chairs  for 

koding,  and  the  decking  for  the  cars.     In  front  of  the  manway  opening, 

t  platform  was  hung  in  the  shaft  extending  to  meet  the  edge  of  the  cage. 

Owing  to  the  fact  that  the  stations  below  were  situated  on  the  op- 

ponie  sides  of  the  shaft,  it  was  necessary  that  at  one  of  them  the  mine 

oncrofis  the  shaft  to  reach  the  cage.     Two  trusses  were  hung  in  the  shaft 

to  form  a  bridge  for  tramming  across  to  the  cage,  the  cars  entering  the 

cage  from  one  side  and  leaving  it  from  the  other.     The  trusses  were 

1,  hong  similarly  to  the  one  described. 


CONCRETE  SHAFT  LINING 

Concrete  Lining  of  the  Kingdon  Shaft  (By  Charles  B.  Eades  and  F.  E. 
Gilkins). — The  reinforced-concrete  lining  of  the  two-compartment  KiiiR- 
don  shaft  of  the  Old  Dominion  Co.,  at  Globe,  Ariz.,  completed  on  Aug. 
28, 1912,  extends  from  the  collar  to  the  bottom  of  the  shaft,  a  distance 
of  1017  ft.  In  October,  1911,  the  timbering  of  this  shaft  was  destroyed 
by  fire,  and  it  was  decided  to  put  in  a  concrete  lining  by  lifts  or  sections, 
beginning  near  the  top  and  working  downward;  the  work  was  finally 
tcoomplLshed  in  six  sections,  from  150  to  220  ft.  in  height,  depending  on 
the  condition  of  the  ground.     The  work  was  done  by  contract. 

About  a  month  was  spent  in  the  preliminary  work  of  erecting  a  tem- 
porary headframe,  crushing  plant,  concrete  mixer,  etc.,  and  in  cleaning 
down  the  charred  timbers  and  loose  rock  from  the  first  section,  extending 
from  the  collar  to  a  point  160  ft.  below.  Two  specially  built,  heavy, 
wofxien  cages  s^ianging  freely  in  the  shaft  were  used  throughout  the 
work.  In  lining  a  section,  the  walls  were  stripped  of  charred  timber 
and  loose  rock,  beginning  at  the  top  and  working  downward,  and  light 
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Brt«  of  timber  put  in,  with  a  few  lagging  pieces  whcrwi 
so  thai  the  men  were  always  protected  from  fBlling  groi 
enu^ml  layout  and  design  of  the  lining  is  shown  in  Fig. 
Ifliec  the  bottom  of   the  section  was  reached,   temporary  tiral 
s  were  placed  aloDg  the  sides  and  ends  and  across  the  center  of 
forms  were  built  upon  them,  and  a  permanent  reinforced-conci 
:,  4  tir  5  ft.  high,  was  put  in.     Two  or  three  days  were  allowed  fi 
a  set,  after  which  the  concrete  lining  was  built  up  on  top  of  it, 
i  were  built  in  sections  12  ft.  high,  and  the  concrete  poured 
KB  the  form  and  the  rock  walls  of  the  shaft.     As  soon  as  one  I2-ft. 
m  was  filled,  another  was  erected  on  top  of  it,  plumbed  and  blocked, 
fiBed  with  concrete  in   the  same  manner.     The  work  proceeded 
nnlil  the  bottom  of  the  finished  Uning  above  was  reached, 

timbering  being  removed  as  fast  as  the  forms  were  ereci 
Tie  mncretc  was  made  to  run  from  the  conical  mixer  at  t  hi;  Hurfacf] 
>abopper  and  down  the  shaft  through  a  4-in.  iron  pipe  to  the  point 
nit  was  needed;  there  it  was  caught  in  an  ordinary  steel  sinking 
fat  mupended  from  the  finished  portion  of  the  lining  above,  and 
i»d  to  run  through  a  hole  cut  in  the  side  of  the  bucket  a  few  ii 
ntiie  bottom,  and  through  a  short  steel  chute  into  the  forms.  Tl 
lu  efficient  and  flexible  arrangement,  as  the  bucket  could  be  ei 
HI  w  turned  and  a  continuous  stream  of  concrete  directed  to  aai 
It  of  the  forma  desired.  The  concrete  was  successfully  dropped 
iDWDer  for  a  distance  of  over  1000  ft.  in  building  the  last  section. 
WliDg  velocity  was  but  little  greater  through  the  pipe  to  the  deepest 
1  of  the  shaft  than  to  the  sections  near  the  surface,  provided  the 
"We  was  fed  regularly  and  the  upper  end  of  the  pif)e  closed  at  the  end 
Ml  batch.  This  was  easily  done  by  placing  a  piece  of  canvas  over  the 
lug,  thus  stopping  the  air  current  in  the  pipe,  checking  the  velocity 
WEOQcrete,  and  tending  to  break  it  up  into  smaller  pieces,  which 
>ith  less  force. 

HM  forma  used  were  of  2-in.  lumber  dressed  to  uniform  thickness. 
J  were  set  up  by  placing  4  X  4-in.  posts  in  the  corners  of  each  com- 
ment, with  one  4  X  6-in.  post  between  corners  on  the  5-ft.  side  and 
00  the  7-ft,  side.  A  set  of  2  X  6-in.  braces  was  placed  between  these 
It  everj'  3  ft,  of  elevation.     In  placing  the  forms  two  sets  of  false 

rere  removed,  giving  room  for  a  set  of  form  posts  12  ft.  long. 

put  in,  plumlied  and  braced  and  the  2-in.  plank  nailed  to  them 
"itorBo  in  advance  of  the  concrete  as  it  was  filled  in.  When  the  form 
full,  two  more  sets  of  timbering  were  removed  and  another  set  of 
posts  put  in  place,  so  repeating  the  operation  until  the  entire  section 
rompleted.     Forms  were  left  in  place  in  each  section  until  the  entire 
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section  was  completed,  then  taken  out,  beginning  at  the  top,  and  clet 
for  use  in  the  next  section. 

The  specifications  called  for  forms  behind  the  concrete  and  back  & 
behind  these  forms  for  all  cavities  of  too  great  size  to  be  filled  with 
Crete,  but  as  the  work  proceeded  the  contractors  realized  it  woul< 
cheaper  and  more  efficient  to  build  rubble  walls  instead  of  back  fo 
filling  in  all  back  space  with  broken  rock  and  boulders  of  sizes  ei 
handled.  When  this  rubble  work  was  used  the  thickness  of  cone 
walls  was  increased  to  as  much  as  18  in.  in  some  instances  and  reinfoi 
the  thickness  of  the  wall  and  the  quantity  of  reinforcement  depen 
upon  the  vertical  height  of  back  filling,  which  in  one  instance  was  al 
65  ft. 

The  mixture  to  be  poured  between  the  rubble  walls  and  the  form 
mixed  dry  enough  that  no  water  would  appear  upon  the  surface  i 
being  well  worked  in  a  plastic  mass  that  would  run  slowly  down  a  s 
of  20**.  This  dry  mixture  went  through  the  pip>e  as  readily  as  if  we 
Had  the  thinner  mixture  been  used  the  water  would  have  separated  ^ 
the  sand  and  rock,  taking  the  cement  with  it  and  leaving  a  lean  cone 
behind. 

The  long  walls  of  the  lining  were  given  a  minimum  thickness  o 
in.  and  the  short  walls  and  center  partition,  8  in.  Where  the  rock  ^ 
were  very  irregular,  forming  large  cavities,  large  rocks  brought  dowi 
the  cages  were  thrown  into  the  concrete.  The  center  partition  was  i 
forced  every  18  in.  vertically  with  mine  rails  laid  across  the  shaft  in 
center  of  the  wall.  The  end  and  side  walls  were  thus  reinforced  onl 
points  where  the  ground  was  bad  and  at  stations.  Bolts  were  ia^bec 
in  the  concrete  at  regular  intervals  for  fastening  the  guides.  018  w 
pipes  were  cut  into  short  lengths  and  placed  in  the  concrete  for  i 
holes  through  the  walls.  A  set  of  four  of  these  was  placed  every 
The  best  time  for  placing  these  pipes  was  at  the  end  of  a  run  of  conc] 
when  they  could  be  placed  and  pushed  down  until  covered  with  conc] 
without  being  filled. 

The  concrete  was  a  1:3:6  mixture  of  portland  cement,  quartz  s 
and  crushed  limestone  from  K-in.  to  1-in.  mesh.  About  2300  cu. 
of  concrete  and  750  cu.  yd.  of  large  rock  were  used.  About  25  men  ' 
employed  on  the  job,  working  two  shifts.  The  total  time  consu 
was  eight  months,  of  which  the  first  month  was  spent. in  rigging  up 
surface  plant,  etc.,  and  most  of  the  rest  of  the  time  in  cleaning  dowE 
Walls  and  putting  in  temporary  timbering  preparatory  to  concre 
In  addition,  the  lower  110  ft.  of  the  shaft  consisting  of  a  raise  drive 
one-compartment  size  had  to  be  enlarged  to  full  size.  The  actual  y 
of  concreting  was  done  in  100  days,  or  about  40  per  cent,  of  the  total 
consumed.     Ordinarily,  one  12-ft.  section  of  concrete  per  day  was 
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in.  but  in  bad  ground  a  6-f t.  form  would  be  used.  The  maximum  day's 
wIl  w^  22  ft.  The  two  compartments  are  5  ft.  by  7  ft.  2  in.  inside  the 
finisliiDg  lining.  The  shaft  is  used  only  for  ventilation  and  for  hoisting 
ind  lowering  men  working  in  the  east  end  of  the  mine. 

It  is  most  interesting  to  note  that  the  area  of  the  compartments  is 
9fer  60  per  cent,  greater  than  the  area  of  the  old,  timbered  compartments, 
tiudi  were  4  ft.  by  5  ft.  6  in.  showing  that  with  a  given  area  of  ground 
Ifoken  a  much  larger  shaft  area  may  be  obtained  with  a  concrete  than  with 
t  timber  lining.  The  contractors  received  $30,000  for  their  work,  or  $28 
per  foot 

Concreting  the  Junction  Shaft  (By  Robert  H.  Dickson). — ^The 
Calnmet  &  Arizona  Alining  Co.,  of  Bisbee,  Ariz.,  replaced  the  timbers  of 
its  Junction  shaft  w^ith  concrete.  The  new  shaft,  27  ft.  3  in.  long  and  6  ft. 
wide,  was  concreted  to  the  surface  from  a  point  1535  ft.  below  in  8 
moDths  and  24  days.  Except  at  the  stations,  standard  sets  of  forms, 
wikich  could  easily  be  set  up  and  taken  apart,  were  used.  The  materials 
«ri  for  the  concrete  were  stored  in  overhead  bins,  from  which  they 
mid  easily  be  fed  to  the  concrete  mixer.  Fig.  89.  The  1:3:5  mixture 
hb  dropped  through  an  iron  pipe  to  that  part  of  the  shaft  where  it  was  to 
be  placed.  Steel  reinforcement  of  ^^-in.  rods  with  a  tensile  strength  of 
50,000  lb.  per  square  inch,  was  used  in  the  curtain  walls  which  separated 
the  shaft  compartments;  in  the  columns  required  at  stations;  and  in  the 
Aaft  walls,  where  back-filling  was  necessary. 

The  shaft  as  concreted  is  18  in.  wider  and  13  in.  longer  than  the  old 
Aift,  the  dimensions  of  all  the  compartments  being  increased.  The 
iditiTe  size  of  the  old  and  new  shafts  is  shown  in  Fig.  90,  compartments 
Imd  5  being  pipe  compartments;  3  and  4,  the  main  hoisting  compart- 
ttoits;  and  2,  the  dinky  cage  compartment.  Concrete  curtains  separate 
tic  compartments,  except  that  between  Nos.  1  and  2  wood  is  used. 

In  the  walls,  the  concrete  was  placed  usually  to  fill  all  the  space 

between  the  forms  and  the  solid  rock.     Where  the  rock  opened  out  so  as 

to  make  necessary  a  wall  over  2  ft.  thick,  a  dry  wall  was  built  of  rock  and 

[    looBe  rock  was  thrown  in  behind.     The  concrete  wall  was  never  less  than 

[    Sin.  thick,  except  where  a  rock  of  less  than  4  sq.  ft.  in  area  projected  no 

j    «lo8er  to  the  form  than  4  in.     At  10-ft.  intervals,  2  X  5-ft.  windows  or 

-    lir  vents  were  left  in  the  curtain  walls  to  obviate  the  suction  which  would 

i    be  created  by  the  cage  moving  in  so  long  a  tube.     Scaffolding  boxes  were 

I    left  every  5  ft.  in  the  pipe  compartments,  so  as  to  permit  staging  to  be 

erected  at  any  part  of  the  shaft.     I-beams  for  carrying  the  pipes  were 

Kt  every  20  ft.,  and  others  for  electric  cables  every  40  ft.  from  the  1510 

level  to  the  770,  and  every  100  ft,  from  the  770  to  the  surface.     The 

I   reinforcement  in  the  curtains  was  placed  horizontally  about  every  2^^ 

I  ft,  one  rod  being  close  to  one  side  of  the  curtain,  the  next  to  the  x)ther. 
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ritthb  rode  were   bent  at  45°  to  give  a  grip  on  the  aide 
|t  fotma  fonaUuxl  of  flections  5  ft.  high.     Three  complete  set^a  of 


;  used,  the  lowest  being  taken  out  aa  needed  above.  They 
nber  dressed  to  l^g  in.,  and  fastened  together  with  ?'2''i. 
)Cing  put  together,  the  boards  were  thoroughly  soaked 


no 
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in  V3£er  so  as  to  be  m  the  same  cMiditioo  wfaOe  makiiig,  as  they  wo 
wb3B  m  aae.  The  fonns  consist  of  foor  pieces  for  each  compari 
or  more,  in  the  caiae  of  tboae  e(»npartments  where  [upes  in  the  shi 
aoc  allow  tbe  handliae  of  large  pierres.  In  general  braces  of  2  X  3 
^  ancles,  were  osed  across  the  compartments  between  the  sect! 
■ate  nimK.  to  ^taj  them  against  bending  and  movement. 

IaXo.4  compartment,  typical  trf  tbe  others,  the  forms  consisted 
9Lii!&  narked  A  in.  Fig.  91  and  tbe  two  ends,  B.  The  boards  of  eaci 
w«ce  £aEceoed  together  with  -Mn.  channel  at  tbe  center  and  a 
nsse  a:  «ch  ead.  Horizontal  an^es  at  the  top  reinforced  the 
apiUBft  fcoekSnc  aad  also  snpponed  the  boards  of  the  working 
JLf  deang^KSwere  betow  ifae  top  of  tbe  fonn,  these  boards  did  not  ] 
jvtr  t^  v-tctaia  waI2$  and  were  hdd  in  place.     All  four  comers 


.vwit.'vt  Cv'  iltvw  «a$>'  mnoval  from  the  concrete.  Each 
.ivk^i  »<;!)i  a  tiny  fee  easier  handling.  The  four  pieces 
is  ':K-r  bv  31  ir-itt.  an^  iron  at  each  comer  of  the  compari 
imsiivm:  Nvv  i.ihcendwasmadein  twopiecessoas  toalloi 
v:  ^*;;',  ;rv«Ki  S-hinil  the  pipes.  Compartments  No.  1  and 
IV  ■;(-itv  v\'i«jv«tn»ent.  dn-ided  by  a  timber  partition.  I 
;  '-.vuv*^!  OJ  ..■\>iu'rt-t<>  in  order  that  the  two  compartments 

.  vio  ow.  t:  \irt(in>i  later.  In  several  casea,  as  in  No.  I 
■■v:",-i,  *  \>.-:<  !^K'  consisted  of  two  pieces  fastened  togetl 
;  v.\>i,  ,v<  shown.     The  end  of  No.  5  compartment  consis 

■  X\*:a;''  \v»«a'  the  pipes  at  that  end  of  the  shaft  wou 
••\  o'Vr  A rr»»}t*' "><'"'•  -'^  l***'^  through  the  curtain  wa 
.<\.i"  cavh  i.\>i»j>artment  to  those  of  the  adjoining. 
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GoDcrete  columns  16  in.  square  took  the  place  of  walls  at  the  stations 
viiere  openings  had  to  be  left  in  the  sides  of  the  shaft.  Curtain  walls 
otoided  between  the  two  opposite  columns,  as  in  the  case  of  the  walls 
iboTC.  The  columns  were  reinforced  with  54-in.  steel  rods  tied  with  wire. 
It  the  1400  level  an  ore  pocket  17  X  17  X  28  ft.  was  concreted.  Forms 
ne  made  underground  as  needed  for  the  station  columns  and  this 
|oeket,  and  the  concrete  was  poured  into  these  in  the  same  manner  as 
fith  other  parts  of  the  shaft. 

A  l-in.  conveying  pipe  extended  the  whole  length  of  the  shaft  and 
fenuDated  4  in.  above  the  top  of  the  receiving  bucket,  an  ordinary  sinking 
heiet  with  a  spout  attached.  Concrete  from  the  mixer  was  dropped 
flnnih  this  pipe  into  the  bucket,  and  thence  poured  through  chutes  so 
M  to  fill  all  the  space  between  the  forms  and  the  rock  walls.  The  cycle  of 
•pcrations  involved  concreting,  removing  timber,  pulling  forms  from  below 
nd  setting  them  up  above.  After  a  set  was  fdled  with  concrete,  a  board 
iNTwas  placed  across  the  top  of  the  last  set  of  forms  and  upon  this  the 
■a  worked  in  removing  the  shaft  timber. 

Only  enough  timber  was  taken  out  at  a  time  to  permit  concreting, 
fceman  split  the  nuts  of  the  IJ-^-in.  hanging  bolts  of  the  set  above  with 
»«mpressed-air  cutter,  while  the  concrete  was  being  poured.  At  first, 
Wfwal  of  the  dividers  were  chopped  in  two  and  pulled  out  of  place  by  a 
Aun  fastened  below  the  hoisting  cage.  This  loosened  the  wall  plates, 
tlich  were  in  two  pieces;  thus  the  posts  could  be  removed.  Then  by 
teenmg  the  chain  to  the  wall  plates,  they  were  pulled  from  their  posi- 
fa.  As  each  piece  of  timber  was  dislodged,  it  was  placed  on  the  cage. 
Tile  removal  of  the  timbers  often  dislodged  some  loose  rock.  In  the  case 
flfbad  ground,  before  a  portion  of  the  set  was  removed  or  immediately 
fe,  long  pieces  of  lagging  or  stringers  were  placed  up  against  the  walls 
•that  their  upp)er  ends  could  be  blocked  behind  the  last  set  of  timbers  in 
ikee,  if  possible,  and  their  lower  ends  held  in  place  against  the  wall  by 
Wsor  braces  extending  across  the  shaft.  Often  the  stringer  or  lagging 
'to  held  in  place  by  several  stuUs.  Except  at  stations,  the  open  ground 
^ve  a  set  to  be  concreted  never  exceeded  10  ft.  As  concreting  pro- 
Wed,  these  stringers  or  lagging  pieces  were  removed,  if  possible. 

After  removing  the  timbers,  the  temporary  floor  was  taken  up  and 
ke  forms  were  pulled  from  the  lowest  set  in  place,  set  up,  and  blocked. 
Vo  bulkheads  were  always  kept  below  the  men,  one  5  ft.  below  the  lowest 
t  of  forms  and  one  30  ft.  below  this.  In  pulling  forms,  two  men  loosened 
tern  below  while  two  above  set  them  in  place.  The  only  tools  required 
ere  a  wrench  and  short  bar.  Beside  the  three  sets  of  forms,  used  in  the 
laft,  two  other  sets  were  kept  to  supply  repair  parts.  As  stated,  the 
•or  pieces  of  form  for  each  compartment  were  held  together  by  bolting 
)  angle  irons  at  the  four  corners  of  the  compartment.     In  the  end  pieces, 
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ing  conditions,  such  as  the  experience  of  the  men,  character  of  the 
1,  etc  When  first  started,  the  work  required  as  much  as  two  shifts 
I  fonns,  while  later  on  the  average  time  was  5  hr.  During  the 
s  from  February  to  June,  it  required  an  average  of  about  20  hr.  to 
ite  the  cycle,  the  time  being  distributed  approximately  as  follows: 
ring  shaft  tinabers,  5  hr.;  removing  waste  or  back  filling,  4  hr.; 
;  forms,  lining  and  blocking,  8  hr. ;  concreting,  3  hr.  For  the  upper 
,  the  average  time  required  for  a  cycle  was  12  J^  hr.  with  an  approxi- 
iistribution  of  time  as  follows:  Removing  timber,  2  hr.;  drilling 
oveling,  4  hr. ;  pulling  forms,  lining  and  blocking  5  hr. ;  concreting, 
.  For  this  instance,  the  walls  had  to  be  blasted  all  around  an 
e  of  8  in.,  making  about  25  cars  per  5  ft.  of  shaft.  The  actual  con- 
;  was  finished  Aug.  24,  1913. 


3EET  PER  Foot  and  per  Cubic  Yard  from  Dec,  1912,  to  Aug.  24,  1913 


1912. 
Dec. 


Jan.        "^• 


Mar. 


Apr. 


May 


June 


July 


Auc. 


a  in  piping,  per  ft. 
a  in  tranimiiution 

rft 

g  sh&ft   timber. 


444.8 

900.3 

60 

140 

$7.84 

S4.42 

933.3 
170 
$4.09 


0,74      1.37      0.58 


111  filling,  per  ft . . 

y^r  ft 

,  per  ft 

iirs  to   concrete 

rft 

urs  to   concrete 

!r  yd 

IS,  per  ft 

as.  per  yd 

of  concrete  nja- 
per  f  t 

of  concrete  ma- 

per  yd 

ing  forms,  per  ft., 
ing  forms,  per  yd. 
"ibuting  concrete. 

-ibuting  concrete, 

totals  1-2-3-4, 

totals  1-2-3-4, 


19.40  9.52 

4.37  3.88 

0.14j  0.32 

29.26'  12.15 


6.66 

2.57 

2.35 

10.42 


3.24 
0.44 

53.83 


6.29 


4.72 


0.98      0.86 


43.52 


26.00 


7.26      6.77      4.73 


27.17 
3.73 

9.20 


16.37 
2.55 


11.63 
2.12 


6.64      4.06 


1096. 
185 
S3. 


on,  per  ft..  . 
on,  per  yd. . 
leoua.  per  ft. 
per  ft 


1.24      0.92     0.66H 


93.44    72.82    46.41 


12.67,   11.22      8.38 
615.65'    66. 8l'      1.49 


1.06|     0.27 
0.67!     0.47 


j     2.11 
2.08 
:172.92  110.96!  75.04 


5    1120.2 
180 
$5.45 


44 


1.14 


7 

4 

1 

10, 


66 
09 
49 
37 


0 
4 
0 


01 
05 
68 


5. 

10, 

1 


11 
18 
72 


47.78 


8. 
1. 
0, 
1 

78 


05 
391 

24; 

451 
81, 


2.36 

9.27 
4.41 
0.00 
9.96 


0.07        0.10 


0.017 
2.93H 
0.38 


30.31      21.33 


3.43 

8.93 

1.43H 


093.8 

931.5 

200 

170 

$3.87 

$4.42 

1.16 

0.54 

8.77 

7.08 

4.68 

10.75 

2.74 

5.33 

9.78 

a20.37 

17        2.77 
53'      0.44H 


36.07 

5.72 
1.39 
0.24 
0.52 
69.43 


1000. 

236 

$1. 

0 

4. 
7. 
6, 
6, 


0.03 
2.15 
0.39 

23.68 

4.33 
8.57 
1.57 


0.03 
2.25 
0.30 

24.93 

4.55 
8.20 
1.50 


2.25        2.73 


0.41 

36.80 

6.73 
1.30 
0.14 
0.84 
69.94 


0.50 

38.23 

6.88 
1.60 
0.27 
1.69 
89.92 


2 

94 

57 

27 
11 
57 
25 


0.15^     0.12^        0.01 


0, 
1, 
0, 


00 
60 
38 


853.6 
196 
$2.35 

0.98 

3.87 

12.06 

6.07 

7.36 

0.00 

0.00 
1.85 
0.43 


18.50    19.66 


4 

7 
1 


35i  4 .  53 
Hi  7.00 
67i      1 .  65 


1.90'     2.50 

0.45      0.58 

29.12    31.01 


6, 
1, 
0, 
0 
57 


85 
00' 

24! 
73 
56 


7.19 
1.00 
0.23 
0.62 
65.32 


yardage.  8374.1;  total  footage,  1536. 

udes  cost  of  new  hoist  rope. 

shift  boases  during  Dec.  and  Jan.  were  carried  under  "supervision.* 
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(fe&anKS,  were  also  cut  on  a  45°  bevel,  while  6  X  lO-in.  pockets  were 
idc  in  the  top  of  every  other  form  for  the  reception  of  the  lO-in.  I- 
ID  dividers  which  are  spaced  vertically  5  ft.  center  to  center.  The 
npleted  2,i^-ft.  section,  including  the  steel  frame,  weighed  2080  lb., 
I  the  heaviest  unit  400  lb. 

No  concrete  was  poured  until  the  bottom  of  the  shaft  was  reached. 
tanporary  lining  was  used  in  sinking.  The  8  X  104n.  dividers 
portiiig  the  temporary  lining  were  removed  as  the  concrete  lining 


Section  A-^ 


V  CONCRETE  LININO. 


anced;  these  were  replaced  after  each  form  was  in  position  with  4  X 
.  temporary  supports  for  the  forms  until  the  concrete  had  set.  Both 
i  of  4  X  6-in.  temporary  support  were  carried  on  Ij-^  X  4  X  10-in. 
b  attached  to  \yi  X  10-in.  vertical  wall  plates  cut  in  5-ft.  lengths. 
«  plates  extended  back  of  the  forms.  Four  IH  X  2>^  X  10-in. 
kfi  attached  to  the'back  of  the  wall  plates  cleared  the  steel  angles  on 
'onns  and  made  a  substantial  support. 
The  concrete  yardage  per  vertical  foot  for  12-in.  lining  walls  waa 
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2.5  cu.  y(L,  and  3.8  cu.  yd.  for  walls  having  a  thickness  of  18  in. 
the  concrete  was  composed  of  one  part  cement  and  five  parts  of 
river  gravel.  Ck>ncreting  started  Aug.  7,  1914,  and  the  coUa 
reached  Sept.  8.  The  entire  work  done  in  connection  with  the  cone 
of  the  shaft-lining  walls  occupied  four  and  one-half  weeks,  givi 
average  of  50  ft.  per  week. 
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Center  Section  C 
FIG.    94. — STEEL  FRAME  USED  FOR  STIFFENING  FORMS. 


Raising  and  Enlarging  Negaunee  No.  3  Shaft  (Lake  Superior  \ 
Institute). — The  No.  3  shaft  at  the  Negaunee  mine,  Negaunee,  1 
was  started  by  sinking  a  test  pit  to  solid  rock  through  68  ft.  of  san 

jfe 

hard  pan.     As  no  water  or  quicksand  was  encountered,  the  main 
was  driven  from  the  bottom  level  of  the  old  workings,  806  ft. 
the  surface,  to  the  location  of  the  new  shaft.    A  raise  was  then 
menced,  to  connect  with  the  bottom  of  the  test  pit. 

The  general  arrangements  at  the  level  are  shown  at  2,  in  Pig.  95. 
cribbed  compartment  was  divided  in  the  center  by  2-in.  planks  fo] 
two  compartments,  one  for  pipes  and  ladder,  and  the  other  for  a 
bucket  for  tools  and  cribbing.  In  3  is  shown  the  method  of  supp< 
the  cribbing,  and  the  arrangement  of  the  chutes.  Below  the  dirt 
partment  a  bench  of  solid  rock,  on  the  same  angle  as  the  lip  of  the  < 
served  as  a  permanent  indestructible  bottom.  TThe  cribbing  wi 
curately  framed  from  6-  to  8-in.  round  tamarack  timber,  each  piece 
on  one  side  to  maintain  dimensions  inside  the  compartments. 
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greatly  aided  the  miners  in  building  up  the  cribbing  plumb  and  m.  : 
rapid  hoisting  practicable. 

The  crew  was  composed  of  nine  miners,  three  on  each  8-hr.  str: 
Stopers  were  used  for  driUing.  It  was  not  advantageous  to  bl 
deeper  cut  than  5  ft.  on  account  of  the  breaking  or  shifting  of 
cribbing.  l*he  best  results  were  obtained  by  the  round  illustrated  i 
Before  blasting,  the  cribbed  compartments  were  covered  with  a 
sollar,  one  small  hole  being  left  in  the  ladder-road  side  to  allow  a 
pass  through  after  blasting.  The  round  of  16  holes,  was  blasted  i 
fuse  in  three  sections  as  follows:  (1)  Holes  1  and  2;  (2)  3  to  9;  (3)  1 
16.  At  intervals  of  about  200  ft.,  small  drifts  about  8  ft.  long  were 
from  the  ladder  compartment,  each  drift  protected  by  a  door.  A  ^m 
nection  was'  made  with  the  air  pipe  to  prevent  the  possible  danger  oF* 
men  being  knocked  out  if,  for  any  reason,  the  fan  failed  to  work, 
would  have  consumed  too  much  time  for  the  men  to  go  to  the  very  bot>i 
after  the  raise  reached  a  great  height.  Before  blasting  the  crew  wmD 
enter  these  small  drifts  and  suffered  no  discomfort  even  when  the  l> 
was  not  over  30  ft.  above  them. 

A  small  "puffer"  was  placed  on  the  level  and  run  by  compressed  B 
After  each  cut  was  blasted  and  the  loose  rock  in  the  back  well  trimmi 
a  stout  pole  was  wedged  across  the  raise  as  close  to  the  back  as  posafh 
A  10-in.  sheave  was  then  himg  from  this  pole  so  that  the  rope  leadil 
to  the  bucket  was  in  the  center  of  the  hoisting  compartment,  the  oth^ 
end  passing  down  one  corner  of  the  compartment  to  an  angle  sheave  an 
thence  to  the  puffer.  Signals  were  given  through  a  speaking  tube,  < 
IJ^-in.  pipe,  extending  from  the  puffer  to  the  top  set  of  cribbing.  An  Q 
barrel,  reinforced  in  the  bottom  with  wood  and  on  the  sides  with  ste 
strips,  was  used  in  preference  to  an  iron  bucket.  On  account  of  its  dep( 
tools  and  cribbing  could  be  hoisted  with  little  danger  of  their  falling  on 
The  bulge  in  the  center  lessened  the  possibility  of  the  buckets  catching  i 
the  cribbing. 

On  the  level  at  a  short  distance  from  the  raise  a  fan  capable  of  a 
hausting  2040  cu.  ft.  per  minute  was  set  up;  10-in.  spiral-riveted  pipe  wi 
flanged  joints  every  10  ft.  extended  from  the  fan  up  into  the  ladder  ooi 
partment.  The  upper  end  of  the  pipe  was  kept  as  close  to  the  last  fl 
of  cribbing  as  possible.  The  discharge  pipe,  10  in.  in  diameter,  of  gi 
vanized  iron,  was  not  perfectly  tight  and  caused  some  trouble, 
extended  to  an  abandoned  part  of  the  mine,  where  the  foul  air  was  di 
charged  behind  a  tight  door,  which  prevented  it  from  reentering  tl 
main  drift  and  contaminating  the  pure  air  needed  in  the  raise.  Aft 
blasting,  the  fan  was  started  and  the  gases  sucked  out.  It  was  found 
great  advantage  to  run  a  piece  of  old  hose  above  the  sollar  and  dischar; 
compressed  air  directly  after  blasting,  in  order  to  hasten  the  removal 
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ses.  The  gases  were  all  removed  within  15  min.,  but  as  an  extra 
tion  the  men  did  not  return  to  work  for  30  min.  It  was  not 
irj  to  run  the  fan  except  while  blasting. 

Jan.  1,  1909,  the  top  of  the  raise  was  20  ft.  above  the  rail  in  the 
On  July  19,  1909,  a  hole  was  located  in  the  back  of  the  raise  to 
the  center  of  the  test  pit,  the  size  of  which  was  2  X  3  ft.  The 
tempt  was  successful,  showing  that  the  raise  had  been  brought 
urately.  The  total  distance  from  the  rail  to  the  bottom  of  the 
is  738  ft. 

irder  to  avoid  hanging  up  of  the  raise  while  stripping  to  full  shaft 
was  going  on,  it  was  decided  to  remove  all  the  timber  before  be- 
stripping.  For  this  purpose  a  platform,  7  X  16  ft.,  was  made  of 
imd  tamarack  bolted  to  crosspieces  as  shown  in  4.  A  wire  rope 
iched  to  each  comer  so  that  the  platform  would  hang  at  65°  from 
izontAl.  It  was  hoisted  one  piece  at  a  time  and  bolted  together 
op  of  the  raise.  A  10-in.  sheave  was  hung  from  a  strong  timber 
ack  of  the  raise;  the  platform  was  slung  from  this  by  a  ^^-in.  rope 
n,  the  other  end  of  the  rope  passing  through  a  slot  in  the  platform 
m  the  hoisting  compartment  to  a  small  puffer  on  the  level  below, 
tform  served  to  protect  the  men  from  any  possible  fall  of  rock, 
p  angle  tending  to  prevent  breakage.  The  cribbing  timber  as 
1  was  lowered  in  a  bucket  supported  by  a  sheave  attached  to  the 
1.  The  platform  was  always  kept  at  the  proper  height  above  the 
n.     Pip)e,  cribbing  and  plank  were  removed  from  the  raise  in  28 

-cular  shaft  was  decided  upon,  17  ft.  in  diameter  and  with  a  1  J^^-ft. 
shown  in  1.  The  raise  was  blasted  through  into  the  test  pit  and 
IS  milled  down  to  enlarge  the  surface  excavation  sufficiently  to 
jistalling  concreting  equipment.  The  sand,  however,  packed  in 
e  bottom  and  as  water  accumulated  came  out  in  rushes.  The 
he  sand  was  therefore  hoisted  by  means  of  a  bucket  on  a  derrick, 
t.  below  the  original  surface,  a  hexagonal  wooden  shaft,  24  ft. 
iameter,  was  built.  The  sets  were  5  ft.  apart  with  3-in.  planks 
o  the  outside,  5Z).  Alternate  planks  were  cut  5  ft.  6  in.  and  11  ft. 
h,  thus  tying  the  sets  together  and  developing  a  rigid  structure, 
ift  was  allowed  to  drop  slowly  to  the  ledge  as  the  material  below 
ivated. 

ick  was  run  at  the  surface  to  a  nearby  gravel  bed  and  bins,  water 
ixer  and  a  kibble  on  a  truck  installed  as  shown  in  5.  The  kibble 
)  pu^shed  to  the  center  of  the  shaft  and  lowered  on  the  hoisting 
lump  into  the  forms.  A  crew  of  five  surface  men  handled  35  cu- 
Q  8-hr.  shift,  sufficient  for  10  ft.  of  shaft  lining.  The  water  ' 
:o  boiling  by  exhaust  steam  and  in  winter  the  gravel  wa' 
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heated  by  steam  pipes  in  the  bio  bottom.     Cement  was  handled  d 

chute  kept  constantly  full  with  the  bags,  the  removal  of  one  from  b 
allowing  the  whole  row  to  slide  down. 

The  aides  of  the  raise  were  stripped  down  with  hand-hammer  machii 
the  usual  round  being  18  holes,  16  ft.  deep,  blasted  with  delay-act 
electric  fuses.  As  great  a  depth  as  possible  was  stripped  at  a  time,, 
distance  being  a  multiple  of  ten  and  varying  from  20  to  90  ft. 

The  concreting  forms  were  rings  5  ft.  high  and  17  ft.  in  diameter| 
four  sections.  After  a  section  was  stripped,  the  engineer  located 
bottom  of  the  lowest  form.  A  base  for  the  forms  was  made  around, 
collar  of  the  raise  by  means  of  a  number  of  short  pieces  of  timber  prt^ 
leveled,  6A.  A  floor  B  was  made  of  2-in.  hardwood  planks,  7  ft.  I 
sawed  to  a  radius  of  10  ft.,  the  radius  of  the  rock  section  of  the  » 
Small  openings  next  the  rock  were  stopped  with  small  pieces  of  wood 
hold  the  concrete.  A  6-ft.  hole  remained  in  the  center  of  the  floor, 
of  the  floor  planks,  C,  was  laid  with  the  wide  end  in  to  make  rem 
easy.  The  first  form  lowered  was  of  special  shape  so  as  to  leave  the  a 
Crete  bottom  edge  at  an  angle  of  45°,  5A.  A  regular  form  was  Iowa 
and  set  upon  this,  being  positioned  by  plumb  lines  from  above, 
steel  dividers  were  lowered,  positioned  by  plumbing  and  clamped  to 
forms.  They  thus  served  to  support  a  working  platform.  The  COQCI 
distributing  trough  was  next  placed  in  position,  extending  from  the  bH 
center  to  the  edge  of  the  forms,  with  a  drop  of  2  ft. 

The  kibble  was  lowered  with  |^  yd.  of  concrete  and  dumped  into' 
trough  by  means  of  a  hook  on  a  rope,  caught  into  a  ring  on  the  kifa 
bottom.  Forms  for  another  section,  10  ft.  high,  were  next  put  into  pi 
together  with  another  set  of  steel  members.  After  completing  the  c 
creting  of  the  15  ft.,  requiring  48  hr.,  the  floor  under  the  lowest  form  eo 
be  removed,  together  with  the  lowest  set  of  forms,  for  use  higher  up. 
routine  wa-s  for  the  morning  shift  to  concrete  10  ft.  of  shaft  one  day  t 
place  10  ft.  of  forms  the  next,  the  night  and  afternoon  shifts  stripp 
and  preparing  the  next  section.  The  size  of  the  crew  was  figured  so  ll 
both  operations  proceeded  at  about  the  same  rate.  For  the  section 
shaft  between  the  rock  and  the  surface,  special  wooden  forms  were  tl 
as  it  would  have  required  too  much  concrete  to  fill  the  space  between  ' 
steel  forms  and  the  hexagonal  shaft.  These  were  rings  of  strap  iron  bt 
to  a  diameter  of  20  ft.  with  3-in.  hardwood  planks  wired  to  the  inside 
them. 

To  cover  the  raise  collar  during  stripping  a  12  X  12-ft.  platform,  S 
was  used;  this  had  wire  ropes  from  the  corners  to  a  central  ring  and  fl 
hoisted  and  suspended  from  the  lowest  steel  sets  during  blasting. 

In  making  the  joint  between  two  sections  of  the  concrete,  the  top 
the  form  for  the  new  section  would  be  in  line  with  the  thin  edge  of  I 
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xittom  of  the  old  section.     A  collfir  vra£  then  bolted  lo  the  form,  its 

■  iH  ft-i  '*s  upper  edge  turned  toward  the  shaft  to  form  a  lip. 

I  concrete  was  rammed  in  between  the  rlngaud  theolil  faci-;  the  space 

lot  filled  in  this  first  operation.     After  the  concrete  had  set,  the  collar 

ti  off,  all  leaks  between  the  old  and  the  new  faces  caulked  with 

I,  and  the  snaall  remaining  triangular  space  filled  wilb  ricli  mortar. 

In  ihis  way  all  water  was  pretty  thoroughly  shut  off. 

Through  the  main  stretch  of  the  shaft,  from  the  ninth  level  to  the 

j]i  iif  the  rock,  the  work  cost  per  foot  for  raising,  $18.68;  for  stripping, 

•i";i3;  for  ateel  dividers,  $10.06;  for  steel  forms,  $1.26;  for  temporary 

.yfioe  structure  and  equipment,  $6.74;  for  concrete,  $17.22;  for  com- 

preaed  air,  Sl.OO;  giving  a  total  cost  per  foot,  less  salvage,  of  $72.17. 

^^■leiigth  of  this  stretch  was  738  ft.  and  the  speed  of  stripping  and  lining 

^^■M  ft,  per  month.     The  total  cost  of  the  work  between  the  rock  and 

^Hturface  was  approximately  $5890  and  for  the  158  ft.  from  the  skip 

Hit  to  the  ninth  level,  involving  winzes  and  special  work,  it  was  $17,840. 

I   Tfcetwst  per  yard  of  the  concrete  was  $7.64;  the  average  thickness  of  the 

LmBs  was  16.2  in. 

^B  Sieel  and  Concrete  Lining  of  Palms  Shaft  (Lake  Superior  Mining 
^btitnte). — The  recently  sunk  Palms  shaft  of  the  Newport  Mining  Co 
^Hmnie&l,  lined  n-ith  steel  and  concrete.  It  is  divided  into  five  compart- 
^Hnla,  as  shown  in  Fig.  96.  The  skip  compartments  are  4  ft.  10  in.  by 
^WL,aiid  the  cage  compartment  is  6  ft.  2  in.  by  10  ft.  The  outside  dimen- 
^■kMof  the  shaft  are  10  ft.  10  in.  by  17  ft.  6  in.  The  17'ft.6-in.  wall  plates, 
^^■end  plates  and  the  two  dividers,  each  10  ft.  long,  are  5-in.,  lS.7-lb. 
^^■Mdion  steel  members.  The  other  two  dividers  are  4  ft.  10  in.  long 
^Hleansist  of  4-in.,  13.6-lb.  H-sections.  The  eight  studdlea  are  3  X  3  X 
^^Bk.  ao^e  irons.  Most  of  the  sets  are  spaced  8  ft.  center  to  center,  but 
^^Blivy  ground  some  sets  are  spaced  6  ft.,  and  a  few  of  them  4  ft.  The 
^^Bd guides  are  5^:4  in.  by  7^^  in.,  and  two  of  them,  as  shown,  are  strength- 
^^Hdby  7-in.  channels.  Hoisting  was  done  with  two  26-cu.  ft.  buckets 
^^Bping  900  lb.,  operated  by  an  electric  hoist.  Another  single-<lrum 
^^Bctric  hoist  handled  a  light  cage  for  timbermen,  running  in  the  middle 
^^pp&rtmcnt  of  the  shaft.  The  shaft  passes  through  quartzite  for  part 
^^Bil* distance;  the  broken  quartzite  was  saved  and  crushed  for  concreting 

^^B  It  n-as  found  possible  when  the  rock  would  stand  for  14  ft.  below  the 
^B)Vi!$t  set,  to  rivet  the  steel  members  together  on  the  siu-face,  lower  the 
^B" intact  and  swing  it  into  place.  Shoes  on  the  two  lower  corners  guided 
^Blto  the  shaft.  Four  1-ton  duplex  chain  blocks  were  used  tor  swinging 
^^Pinto  position.  To  each  corner  of  the  set  was  fastened  a  H-'"-  sling 
^^Bui  about  3  ft.  long,  with  a  5-in.  ring  on  one  end  and  a  3-in,  ring  on  the 
^Mbtr,  to  which  the  hooks  of  the  chain  blocks  were  attached.     When  a 
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li'it.  space  could  not  be  maintained,  the  sets  were  riveted  in  parts  a 
bolted  together  below.  When  the  rock  walls  were  more  than  8  or  9 
from  the  seta,  4-in,  tie  timbers  were  placed  vertically  4  in.  outside  1 
sets  and  about  2  ft.  apart.  Between  the  steel  sets  and  these  timbf 
4-in.  wood  blocks  12  in.  long  were  placed.  Outside  the  verticals,  1- 
rough  boards  were  set  horizontally  to  act  as  outside  forms  when  it  ca 
time  to  pour  the  concrete  lining.  Between  the  boards  and  the  solid  ro 
lagging  was  filled  in.  When  the  rock  was  less  than  8  or  9  in.  from  the  at 
4-in.  fiat  timbers  were  placed  between  the  fianges  of  the  wall  plates  a 
end  plates,  and  lagging  was  placed  behind  these  up  to  the  rock.  T 
lagging  waa  left  in  place  until  concreting  time,  when  it  was  removed  fn 
the  shaft. 


During  the  process  of  sinking,  at  every  75-  to  100-ft.  point  two 
three  adjacent  sets  were  filled  in  solid  to  the  rock  with  concrete,  elimlo 
ing  the  necessity  of  bearers  set  in  hitches.  This  concrete  was  mixed 
the  surface  and  lowered  in  a  hopper,  from  the  bottom  of  which  a  flexi 
spout  extended.    The  hopper  is  shown  in  Fig.  97  and  the  spout  in  Fig. 

When  a  depth  of  1207  ft.  was  attained,  it  was  thought  necessary 
complete  the  concreting,  because  of  the  approach  of  cold  weather,  T 
concreting  was  started  at  a  depth  of  1170  ft.  The  concrete  was  mia 
on  the  surface  in  the  proportions  of  1:3:5  and  carried  through  a  lauu' 
to  a  4-in.  flanged  pipedown  the  shaft,  which  telescoped  into  a  5-in.  bran 
shown  in  Fig.  98.  The  branch  took  the  blow  of  the  concrete,  and  at 
bottom  it  was  connected  with  a  reverse  bend  having  its  lower  end  vertii 
An  18-ft.  flexible  spout  fltted  over  this  directed  the  concrete  to  the  pro 
place  behind  the  form.     While  the  concreting  force  was  filling  one  l 
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other  men  were  removing  the  blocking  from  the  set  above,  hanging  strands 
of  old  wire  rope  vertically  1  ft.  apart  and  horizontally  about  3  ft.  apart, 
to  be  used  for  reinforcement,  and  placing  the  ouside  forms.  For  an 
8-ft.  span,  2-in.  hardwood  planks  were  used,  and  for  the  4-ft.  and  6-ft. 
spans,  1^-in.  hardwood  planks.  The  planks  were  cut  on  a  bevel  at 
the  upper  end,  so  that  the  concrete  came  out  underneath  the  steel  set 
to  act  as  a  support.  At  the  bottom  end,  in  passing  into  the  outside 
flange  of  the  H-sections,  2-in.  strips  of  wood  about  12  in.  long  were  laid 
1  m.  apart  between  the  bottom  end  of  the  plank  and  the  inside  flange  of 
the  section.  When  these  strips  were  removed,  the  planks  were  easily 
taken  out.  The  comers  were  left  open  for  concreting,  so  that  a  solid 
eolumn  of  concrete  was  obtained  in  each  corner  over  the  entire  depth  of 
shaft.    Furthermore,  where  lagging  and  timber  were  left  between  the 


Fia.    97. — HOPPER  FOR  LOWERING  SMALL  LOTS  OF  CONCRETE. 


flttcrete  and  the  rock,  openings  for  the  concrete  were  left  directly  back 
rfthc  wall  plates  and  end  plates  to  the  solid  rock,  so  that  in  all  cases  the 
wncrete  extended  from  the  steel  set  to  the  rock.  A  6  X  8  X  12-in. 
Mock  was  laid  in  the  concrete  midway  between  the  8-ft.  sets,  to  serve  as  a 
wpport  for  the  two  end  guides. 

Jfine  miners  and  one  foreman  per  shift  did  the  drilling,  blasting  and 
mucking  and  assisted  the  timbermen  in  placing  the  sets,  concrete  bearers 
ttd  12-in.  ventilating  pipes.  Three  timbermen  per  shift,  with  two  fore- 
men for  the  24  hr.,  lagged  the  sets,  put  in  the  guides,  extended  the  air 
lines,  placed  the  ladders  and  substituted  for  absent  miners.  There  were, 
furthermore,  for  each  24  hr.,  four  engineers,  two  top-landers,  two  men  to 
J^dle  rock,  etc.,  and  two  blacksmiths.  The  concreting  required  the 
lOmmers  for  removing  lagging,  placing  reinforcement  and  placing  plank 
forms.    The  four  timbermen  attended  to  the  distribution  of  the  concrete 
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fcliffmoi.  Od  the  surface,  three  men  wheeled  rock  to  the  mixer,  two 
■niefaudind  rement,  one  poured  water  and  attended  to  the  sccur- 
tfdtbfpmpeT  tnixture,  one  discharged  the  mixer,  one  looked  after  the 
iminmm  the  mixer  to  the  4-in.  pipe,  and  two  men  worked 
■"TrtedoBu  the  4-in.  pipe.     All  the  men  worked  8-hr.  shifts  on 

Ti^tpeeioS  ginking  tJie  shaft,  including  the  placing  of  steel  sets  and 
pnj.  wcaaional  twncreting,  etc.,  average<l  from  4  to  4.56  ft.  per  day 
nfwrerai  months.     For  the  last  three  weeks  in  Augu.st,  1913.  it 

HBgfd  3  ft.  per  day.  The  speed  of  final  concreting  was  from  35  tol 
ft.  pff  day.    For  the  total  distance  concreted,  78  gondolas  of  s 

rt  lS,l!95  fflcb,  or  21  carloads,  of  cement  were  required. 
Dnit  Sets  of  Reinforced  Concrete  (From  a  paper  by  E.  K.  Jonei 

WBihe  Michigan  College  of  Mines  Club). — Concrete  members  moldedl 

•jKUelj'  on  the  surface  were  made  for  the  No.  3  and  No.  4  shafts  ijM 
LUmiKk  Mining  Co.  The  shafts  are  sunk  at  an  angle  of  80°  andJ 
'J*nnipartiaent  shafts,  two  akipways  and  one  raanway.  The  out-9 
idimengions  of  the  compartments  are:  skipways,  7  ft.  6  in.  high,  byl 
■Win.  wide;  manway,  7  ft.  6  in.  high,  3  ft.  wide,  with  the  end  platesl 
(Snders  making  the  grea,t«st  span  of  7  ft.  6  in.  Offsets  were  molded  1 
'pittetd  in.  from  the  inside  face  to  accommodate  lining  slabs.  Also^  1 
!  wre  cored  for  hanging  and  bracket  bolts.     The  wall  plates,  end  9 

itesnd  stiiddles  had  a  cross-section  of  80  sq.  in.,  the  dividers  81  sq.  1 
The  perrentages  of  reinforcement  were  approximately  as  follows:  j 

Jtiod  end  plates  and  dividers,  5  per  cent.;  studdles,  3  per  cent. 

"^  materials  finally  selected  were  portland  cement,  conglomerate 
iMd  trap  rock  trommeled  over  ?^-in.  screens.     The  proportions  were 

R|>n  plates,  end  plates  and  dividers,  and  1:2:4  in  studdles. 
banent  in  wall  and  end  plates  consisted  of  three  ^-in.  monolith 
W&  34-iti.  webs  crimped  on,  together  with  two  straight  ?i-in. 
hars.  The  dividers  were  reinforced  by  four  M-in.  monolith  steel 
TOund  spirally  with  J^-in.  steel  wire,  the  whole  presenting  a  column 
•luare  cross-section.  Studdles  were  reinforced  «-ith  two  pieces  of 
■ire  rope  li-4-in.  in  diameter.  Slabs  were  molded  for  the  shaft  lin- 
tbe  materials  used  being  trap  rock  under  ^^  in.,  conglomerate  sand 
Kahn  expanded  metal  as  reinforcement;  the  mixture  was  1:2:4. 
1  molding,  2-ia.,  No.  1  white  pine  was  used  for  the  forms.  The 
B  were  soaked  in  Delancy's  wood  preservative  and  repainted  with 
:rvative  on  the  interior  each  time  before  setting  up,  thus  insuring 
I  aijainst  warping  and  prolonging  their  hves  indefinitely,  as  well  as 
Hfing  a  smooth  and  easy  parting  of  the  concrete  when  removed. 
ty  labor  involved  in  making  the  sets  consisted  of  two  carpenters 
and  keeping  them  in  repair;  one  man  wheeling  forma 
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on  to  skipways  ready  for  filling,  and  returning  used  forms  to  the  shop 
and  cleaning  them;  one  man  feeding  mixer  from  stockpiles  of  rock,  sand 
and  cement;  one  man  delivering  mix  to  forms  and  shoveling  material 
into  place;  and  one  mason  ramming  charge  into  final  positions.  With 
this  combination  of  men  as  many  as  four  complete  sets,  consisting  of  64 
separate  pieces,  have  been  molded  in  one  day  of  9  hr.  In  ordinary 
weather,  the  sides  of  the  forms  were  allowed  to  remain  in  position  over 
night  and  then  removed,  while  the  bottoms  were  left  in  place  another 
24  hr.  The  bottoms  were  removed  by  turning  the  pieces  on  their  sides 
where  they  were  left  to  harden  one  day  longer  before  removal  to  the  stock- 
pile. All  through  the  process  of  removal  the  sets  were  handled  with 
the  greatest  care  in  order  to  preserve  the  appearance  of  the  set  and 
prevent  cracking,  which  might  not  develop  so  as  to  be  visible  to  the 
eye  until  weathered.  All  skidways  used  in  making  and  storing  were 
brought  to  a  level  to  prevent  warping  and  bending  while  the  sets  were 
green,  in  order  to  insure  a  perfect  set  under  groimd,  for,  unlike  timber, 
concrete  sets  cannot  be  brought  to  place  unless  perfectly  true.  Sets 
should  not  have  been  used  under  60  days  after  removing  forms,  althougfai 
through  the  reduction  of  the  stockpiles,  it  was  at  times  necessary  to 
install  pieces  of  14-day  sets;  the  greatest  care,  however,  was  observed  in 
handling  and  putting  these  in  place  underground.  Concrete  sets  one 
year  old,  which  had  been  subjected  to  all  kinds  of  weather,  can  be  abused 
somewhat  and  handled  almost  as  carelessly  as  timber. 

It  was  found  advisable  from  the  beginning,  because  of  the  great 
weight  of  the  wall  plates,  to  mold  them  in  two  sections,  one  section  span— 
ning  the  ladderway  and  one  skipway,  and  the  other  section  spanning 
the  remaining  skipway.  These  two  sections  were  connected  when  ia 
place  by  two  bolts  passing  through  holes  cored  for  the  purpose  and  two 
straps  of  iron  spanning  the  splice.  Studdles  were  made  for  4-,  6-  and 
6-ft.  sets,  to  accommodate  the  ground  passed  through. 

The  weights  of  the  different  pieces  comprising  the  sets  were  as  follows: 
Long  section  of  wall  plate,  1035  lb.;  short  section  of  wall  plate,  7001b.; 
end  plate,  600  lb.;  divider,  645  lb.;  and  3  X  3-in.  studdles,  268  lb.;  A 
total  weight  of  8104  lb.  for  a  complete  set  of  16  pieces. 

Taking  the  weight  of  No.  1  western  fir  which  has  been  exposed  to 
the  weather  in  stockpiles,  as  33  lb.  per  cubic  foot,  the  concrete  set  weighed 
almost  three  times  as  much  as  a  12  X  12-in.  timber  set  which  the  concrete 
set  was  intended  to  replace.  Because  of  this  additional  weight  of  the 
concrete  set,  it  was  found  necessary  to  increase  the  usual  five  or  six  men 
on  the  timber  gang  to  seven.  In  a  vertical  shaft,  to  which  the  concrete 
sets  are  especially  adapted,  the  number  of  men  per  gang  might  be  re- 
duced. The  sets  were  hung  or  built  as  the  ordinary  timber  sets,  only 
requiring  an  additional  rope  and  block  with  which  to  swing  the  pieces 


SHAFTS  AND  RAISES  127 

into  pliice.  After  the  sets  were  wedged  to  line,  bottoms  were  put  in 
b^ween  the  plates  and  the  surrounding  shaft  wall,  and  the  set  then  tied 
to  the  shaft  by  means  of  concrete  in  the  proportion  of  1:3:6.  The 
eoncrete  slabs  were  next  put  in  place  and  loose  rock  thrown  behind  them, 
fining  up  what  space  still  remained  between  the  set  and  the  wall  of  the 
shaft. 

After  the  set  was  in  place,  it  was  extremely  important  that  it  be  well 
protected  from  the  blasting.  For  this  purpose  there  were  used  flat 
timber  and  steel  plates  chained  to  the  under  side  of  the  plates  and  dividers, 
and  even  this  precaution  was  at  times  inadequate.  Where  the  ground 
was  breaking  easily,  the  sets  have  been  as  near  as  12  ft.  to  the  miners, 
and  again,  where  the  ground  was  especially  hard  and  tough,  sets  40  ft. 
from  the  blast  have  been  cut  out.  In  dangerous  ground,  which  required 
timbering  close  up  to  the  sinking,  timber  sets  were  used,  but  had  not  time 
played  an  important  part  in  the  sinking,  no  ground  was  met  in  which 
concrete  sets  could  not  have  been  installed.  With  a  gang  of  seven  men, 
a  complete  set  can  be  installed  in  a  9-hr.  shift.  This  permits  a  sinking 
nte  of  more  than  100  ft.  per  month,  which  was  accomplished  at  the  two 
diafts. 

The  comparative  costs  of  the  concrete  and  timber  sets  delivered 
at  the  shaft  collar  is  striking.  The  concrete  set  was  delivered  for  $22.50, 
the  timber  set  for  $37.60.  These  figures  are  based  on  western  fir  at  $28 
per  1000  ft.,  f.o.b.  car;  crushed  rock  at  35  cts.  per  cubic  yard,  f.o.b. 
Aaft;  conglomerate  sand  at  60  cts.  per  cubic  yard,  f.o.b.  shaft;  No.  1 
Portland  cement  at  $1.15  per  barrel,  f.o.b.  works;  reinforcement  at  $12 
per  set,  f.o.b.  factory. 

Relining  the  Hamilton  Shaft  (Lake  Superior  Mining  Institute). — 
The  No.  2  Hamilton  shaft  of  the  Chapin  mine  at  Iron  Mountain,  Mich., 
was  sunk  in  1891,  and  consisted  originally  of  six  compartments  as  shown 
in  Fig.  99,  two  for  skips  or  bailers,  4  ft.  8  in.  by  7  ft.;  two  for  cages,  4  ft. 
8m.  by  4  ft.  6  in. ;  and  two  for  pipes,  etc.,  4  ft.  8  in.  by  2  ft.  0  in.,  taken  off 
the  ends  of  the  cage  compartments.  This  shaft  was  timbered  with 
16  X  16-in.  material  in  the  main  members,  the  sets  spaced  6  ft.  2J^  in. 
center  to  center,  the  outside  lagged  with  2-in.  planks,  making  a  minimum 
rock  section  of  10  ft.  by  24  ft.  4  in. 

The  timbers,  due  to  long  service,  became  badly  decayed,  so  that  it 
was  necessary  to  reline  the  shaft  or  abandon  it.  Early  in  1911  it  was 
decided  to  make  it  a  permanent  outlet  for  the  Chapin  mine,  and  install 
in  it  the  permanent  electrical  centrifugal-pumping  equipment.  It  was, 
therefore,  necessary  to  reline  it  from  collar  to  bottom,  a  distance  of  1434 
ft.,  and  since  there  was  a  possibility  of  striking  a  heavy  flow  of  water  in 
the  underground  workings  at  any  time,  provision  had  to  be  made  so  that 
bailers  could  be  put  in  service  on  short  notice.     Since  it  was  to  be  the 
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permanent  outlet,  further  provision  had  to  be  made  for  column  p 
electric  cables.  To  provide  for  these  pipes  and  cables,  it  was  necessii 
increase  the  inside  dimensions  of  the  shaft  from  7  by  21  ft.  4  in,  to, 
21  ft,  4  in.,  making  a  poured  concrete  wall  6  in,  thick.  The  oa 
dimensions  of  the  shaft  were  not  changed.  In  the  new  design,  thei 
consists  of  eight  compartments:  Two  for  skips  or  bailers  and  tW 
cages,  each  4  ft.  8  in.  by  6  ft,  4  in.;  three  for  pipes  and  cable  &ni 
for  ladder,  each  2  ft.  4  in.  by  4  ft.  8  in.,  the  skip  compartments  set  of^ 
concrete-slab  partitions.  The  arrangement  is  shown  in  Fig.  100.  ' 
To  make  the  concrete  economically,  a  mixing  plant  was  built  neq 
shaft.  The  dividers,  end  plates  and  slabs  were  made  in  steel  f^ 
placed  beneath  the  mixers  so  that  the  concrete  could  be  poured  dii 
into  them.  After  the  concrete  had  sufficient  time  to  harden,  the  ^ 
were  removed  and  the  molds  picked  up  by  a  hand-traveling  crane 
I  carried  into  a  drying  room,  where  they  were  cured.     The  design  of  j 

The  actual  work  of  relining  was  done  in  sections,  each  aection  I 
carried  upward  from  permanent  bearers  which  were  set  to  support 
old  timber  sets.  A  set  or  two  of  old  timber,  usually  12  ft.,  was  remi 
loaded  on  the  cages  and  hoisted  to  the  surface.  The  timber  sets  aboV 
removed  portions  were  supported  by  vertical  columns  with  jack  st 
on  the  bottom,  which  rested  on  12  X  12-in.  timber  placed  on  the  bei 
After  the  first  6-ft  section  of  concrete  was  poured,  the  12  X  12-in.  tiQ 
were  placed  on  the  reinforced-concrete  dividers  and  end  plates,  n 
were  themselves  supported  on  the  steel  wall-forms,  bs  shown  in  Fig. 
The  steel  forms  were  made  in  sections,  with  recesses  to  support  end  p 
and  dividers,  and  spaced  on  either  4-ft.  or  6-ft.  centers.  The  orij 
forms  were  designed  for  4-ft.  centers;  when  the  6-ft.  spacing  was  us 
section  was  bolted  to  the  top  of  the  form.  Since  there  were  seven  34 
steel  forms,  the  footings  to  carry  the  weight  of  old  timber  sets  bore  fl 
on  the  permanent  bearers  or  on  at  least  five  sets,  30  ft.,  of  concrete 
the  support  of  the  old  timbers  above  did  not  depend  upon  green  com 
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After  a  new  set  of  steel  foruiB  was  lowered  in  the  cages  and  insta 
the  dividers  and  end  plates  were  lowered  and  placed  in  the  recesses 
Tided  in  the  steel  forms,  with  their  ends  bolted  to  the  forma.  These 
plates  and  dividers  served  as  horizontal  struts  to  hold  the  forms  in  j 
tion.  When  a  section  was  placed,  the  vertical  reinforcing  rods  were 
in  position  and  the  wall  was  ready  to  be  poured.  The  dividers  and 
plates  had  projecting  reinforcement  rods  for  anchoring  the  wall. 

The  concrete  for  the  wall  was  mixed  in  the  surface  mixing  plant 
discharged  into  side-dump  steel  cars,  which  were  hand  trammed  to 
shaft.  A  turntable  was  installed  so  as  to  serve  both  skip  compartme 
The  concrete  car  was  run  on  a  c^e  and  lowered  into  the  shaft.     A  rev 
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ing  chute  was  attached  to  the  spout  of  the  car  and  the  contents  t 
discharged  behind  the  forms  and  properly  tamped  in  place.  Wl 
lai^e  crevices  occurred,  they  were  filled  to  within  10  in.  of  the  steel  fo 
with  large  stones  or  rock  from  the  over-size  bin  before  the  concrete 
poured.  The  average  amount  of  material  for  relining  one  6-ft.  verl 
section  of  shaft  was  1  cord  of  stone  for  backfilling,  10  cu.  yd.  of  ■ 
Crete,  and  550  lb.  of  steel  for  reinforcing.  The  slabs  for  the  skip 
partitions  were  bolted  to  the  dividers. 

In  removing  old  timber,  five  men  were  required  below  and  one  ma 
the  collar.  The  time  required  to  remove  one  6-ft.  section  varied 
cording  to  the  condition  of  the  material.  In  placing  steel  forms  or  p 
ing  concrete,  four  men  were  required  below  and  two  at  the  collar.     ' 
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Hiriith  mixer,  water  being  added  from  a  tap  close  by.  This  chai 
in  altto  UHcd  to  tram  the  oversize  from  the  screens  to  a  chute  lead 
to  the  crusher.  From  the  mixer  the  concrete  is  taken  to  one 
chutes  by  a  transfer  car  of  the  same  pattern  as  the  charging  cs 
that  it  is  not  divided  into  compartments.  One  of  the  chut 
a  Denver  block  machine  ajid  the  other  two  supply  the  varioi 
placed  below  them.  All  blocks  are  cured  in  the  steam  room 
shaft  sets  are  either  sent  to  the  steam  room  or  arc  dried  in  the  mt 
which  is  steam  heated.  The  finished  product  is  taken  from  th 
and  piled  or  loaded  on  freight  cars  by  means  of  an  air  lift  of 


AT  XAxvrMrrvniXQ  plaxt. 


tons'  raivtciiy.  ninnii^  od  an  ovvritrad  crane.  Tbe  annngemei 
building  and  the  ^uocv^ve  stepe  in  handling  tbe  matoial  ar 
in  Fig,  ue. 

A  1 :4  R'.L\ttir>^  of  c«n<vt  ami  sand  e  used  in  tbe  blocks  anc 
or  a  l:2;S  iu  the  shart  s«s.  Urn*  complete'  shaft  sets.  i.e., 
plases.  si\  t-r.vi  rys:<tfs  ^  diviJers.  24  stnddles  and  156  slabs  for 
a^^i  frv'r.-.  .\V  :o  TlV  9  X  2*-in.  htnlduv  blocks  ctttsthnte  an 
i.t*\'s  o-,:v.^i;:  '.i",,wr  tawnive  <v-iDi£tk<a& 

TSr  .vr-.-rifte  >hAf-  *!;*  arv  isast  in  fw^  bnSt  vp  of  steel  fA 
ir-^.-ff  *;;h  ii:  b.\o*  .-v-tvv*  npmtag;  aba«t  ^  m.  laiBtr  than  tbt 
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be  ved.  X  1:2:4  mixture  was  used  at  first,  but  this  was  chang:o(l  to  a 
1:2:3  m  order  to  obtain  a  smoother  product.  The  concrete  is  made 
let  and  paddled  in  the  forms  rather  than  rammed.  The  wall  plates  and 
eod  plates  are  12  X  12  in.,  and  the  dividers  are  10  X  12  in.  The  corner 
itaddles  are  10  X  10  in.  and  the  center  studdles  are  8  X  10  in.  The 
Muddles  being  4  ft.  long,  the  sets  are  spaced  on  5-ft.  centers.  The 
fenenl  style  of  framing  is  the  same  as  for  the  standard  wood-lined  shaft 
SX  18ft.  inside,  with  the  exception  of  a  few  details  as  follows:  A  2  X  2- 
OL  deat  spiked  in  the  center  of  the  outside  of  the  woo<len  sets  makes  a 
hiring  for  the  lagging,  while  the  upper  and  lower  outside  edges  of  the 
ttocrete  sets  are  rabbeted  IJ^  X  3  in.  to  hold  the  concrete  lining  slabs. 
The  details  of  the  members  and  the  arrangement  at  the  collar  are  shown 
iiFif.103. 

The  shaft  is  hung  from  four  steel  crossbearers  which  in  turn  rest  on 
tw  reinforced-concrete  longitudinal  bearers  about  2  X  3  ft.  in  cross-sec- 
tittand  34  ft.  long.  These  were  cast  in  place  just  below  the  surface  of 
4e  ground  from  the  outside  of  the  shaft.  The  crossbearers  at  each 
ttd  of  the  shaft  are  each  made  up  of  two  15-in.,  33-lb.  channels  19  ft. 
'oDg.  Those  at  the  dividers  are  single  15-in.,  42-lb.  I-beams  of  the 
*nie  length.  The  shaft  collar  including  all  the  shaft  above  the  first 
Itearers  was  cast  in  one  piece  with  12-in.  outside  walls  and  10-in.  dividers. 
The  placing  of  the  first  two  or  three  sets  directly  below  the  l)earers 
iwesented  a  slightly  different  problem  from  the  ordinary'  timbered  shaft 
on  account  of  the  solid  concrete  collar  section  above  the  bearers.  In  a 
timbered  shaft  the  dividers  are  left  out  of  the  collar  set  until  the  next 
two  or  three  sets  below  have  been  hung.  With  a  6-  or  8-ft.  monolithic 
Jollar  section  including  the  dividers,  there  is  not  room  to  lower  and  swing 
nto  place  the  20-ft.  wall  plates  for  the  next  two  or  three  sets  except  by 
inking  18  or  20  ft.  without  timber.  This  difficulty  was  overcome  by 
riving  a  2  X  3-ft.  flat  incline  from  the  surface  to  a  point  just  under  the 
•osshoarer  at  one  end  of  the  shaft.  The  concrete  timbers  wctc  slid 
)wn  this  incline  and  hung  in  place  until  the  shaft  was  sufficiently  deep 
•  aUow  lowering  in  the  ordinary  manner. 
The  skip  guides  are  of  wood  and  are  fastened  to  the  end  pieces  with 
i  X  Ji6  X  7-in.  angles  and  to  the  dividers  by  7}^-in.  lengths  of  10- 
.,  25-lb.  channels.  All  ladderway  sollars  are  ^i6-ii^«  hob  steel  plates 
th  steel  toe-boards  of  2  X  2  X  /S'^^-  angles  around  the  ladder  open- 
5s  and  of  5  X  33^2  X  %-in.  angles  on  the  pipeway  side.  The  ladders 
?  made  of  l}>i  X  1)2  X  3^-in.  angles  with  ^4-in.  pipe  rungs  spaced 
-in.  centers.  Two  pieces  of  l^i  X  l)i-in.  flat  iron  cover  the  ends  of 
?  rungs  and  are  held  by  ^s-i^^-  bolts  through  the  rungs  and  angles.  The 
iders  are  about  24  ft.  long  and  extend  4  ft.  through  the  sollars  to  the 
der  sides  of  the  sets  above,  making  excellent  hand  holds.     The  ladder* 
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.^.i)  is  scparatiid  from  the  ekipway  wit 
(i.'itfuiont  mesh. 

Gunite  CBsing  on  Wood  Shaft  Lining  (By  Stephen  Royce).— An 
wriineot  trieil  at  "A"  sh&H  of  the  Cary  miae,  operated  by  I^elcanils, 
'i^iher  &  Co.  at  Hurley,  Wis.,  on  the  Gogebic  range,  consisted  of  cover- 
\'4  the  Bteel  sets  and  wood  lath  with  cement  mortar  applied  with  a  cement- 
The  shaft  arrangement  is  shown  in  crosB-scotion  in  Fig.  104. 
Thc  inclination  is  73°  10'.  The  steel  seta  are  spaced  at  4-ft.  intervals 
udthcS-in.  hemlock  lagging  ia  wedged  into  the  flanges  of  the  I-heams,  as 
The  sets  were  blocked  into  place  by  wooden  blocking,  with 
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'"■arers  put  in  at  intervals  of  about  50  ft.  .\t  the  several  level  openings 
-jp  sliaft  was  completely  concreted  before  the  cement-giui  work  waa 
"TitPDj plated.     The  total  depth  of  the  shaft  is  1290  ft. 

The  hemlock  lagging  showed  signs  of  rotting  out  and  of  course  it 
iHTmittwi  free  circulation  of  air  behind  the  sets,  which  it  was  feared  would 
■I't  the  blocking  and  so  throw  _the  shaft  out  of  line.  In  order  to  fire- 
proof the  wooden  lining,  to  protect  the  steel  work  from  rust,  to  ex- 
clude air  from  the  spaces  between  the  sets  and  the  outside  rock,  and  to 
twp  ail  the  wood  uniformly  wet  so  as  to  discourage  decay,  a  coating  of 
'■-i-iu,  "Gunite,"  as  the  material  applied  by  the  cement-gun  proceijs 
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is  called,  was  decided  upoQ.     This  has  been  tried  in  two  experimenU 
sections  of  the  shaft  having  a  total  length  of  263  ft. 

The  cement-gun  is  an  apparatus  designed  to  shoot  through  a  nozzi 
a  stream  of  mixed  cement,  sand  and  water  in  about  4  : 1  mixture.  On 
of  the  advantages  claimed  for  mortar  shot  on  by  this  process  is  1 
the  mixture  is  automatically  enriched  where  most  needed  and  is  1 
rich  where  a  poorer  mixture  is  sufficient.  This  results  from  the  tendene; 
of  the  particles  of  sand  to  rebound  as  soon  as  they  hit  a  hard  surface,  i 
that  the  first  i^  or  J>^  in.  will  consist  of  almost  neat  cement.  This  m 
terial  sets  almost  as  soon  as  it  strikes  and  the  full  benefit  of  the  set  is  ff.vt 
to  the  work,  there  being  no  possibiUty  that  the  cement  may  partially  s 
between  the  time  of  mixing  and  the  time  of  applying. 

The  delivery  hose  is  made  of  pure  soft  rubber,  covered  with  heav 
canvas  and  may  be  as  much  as  300  ft.  or  more  in  length.  The  wearin 
out  of  the  delivery  hose  is  one  of  the  chief  expenses  of  operating;  on 
hose  may  last  for  from  two  to  six  weeks,  according  to  the  character  c 
the  sand  that  is  fed. 

Of  the  two  sections  of  shaft  covered  in  this  work,  one  extended  fron 
the  collar  to  the  3rd  level,  the  other  from  the  8th  to  the  10th  level.  Ii 
the  upper  section  the  machine  was  placed  on  the  surface  and  the  deliverj 
hose  was  carried  down  through  the  shaft  to  the  point  where  work  wa 
being  done.  In  the  lower  section  the  machine  was  set  on  the  8th  level 
Material  and  supplies  were  handled  in  a  temporary  cage  in  the  centet 
compartment,  no  hoisting  being  done  in  the  shaft  at  this  time. 

The  walls  were  reinforced  with  No.  7  American  Steel  &  Wire  Co 
triangular  mesh  and  the  dividers  with  Ij^-in.  chicken  wire,  held  oi 
with  wire  clamps.  Fig.  104  shows  two  methods  of  attachment  of  t 
reinforcing  wire  to  the  steel  seta.  The  first  metliot!  used  nails  a 
staples.  This  was  discarded  because  it  placed  too  much  dependeno 
upon  the  holding  power  of  the  staples  in  the  hemlock  planks,  which  migh 
later  decay.  The  second  method  depends  entirely  upon  the  strength  o 
the  staples,  which  hold  directly  on  the  steel,  and  was  adopted  for  moe 
of  the  work.  The  reinforcing  wire  was  also  stapled  to  the  lagging  s 
intervals  between  the  sets.  The  dividers  were  filled  in  completely  o 
their  upper  faces,  the  result  being  a  considerable  increase  in  thei 
abihty  to  resist  a  downward  load.  This  increase  of  strength  is  figure 
at  nearly  20  per  cent. 

The  results  seem  to  have  been  entirely  favorable.  There  is  a  aoKi 
hard  coating  of  concrete  over  the  entire  sides  and  all  the  steel  work  il 
the  shaft.  This  coating  seems  to  be  c<impletely  waterproof,  so  mud 
so  in  fact  that  it  was  considered  necessary  to  set  pipes  in  the  bottot) 
of  each  section  coated  in  order  to  prevent  the  water  from  banking  u 
behind  the  shaft  covering  and  causing  heavy  hydrostatic  pressure.     Whi 
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lie  eff«;t  will  be  upon   the  life  of  the  lagRing  and  of  the  blocking  lip- 

hiiiii  the  s^ts  ia  not  known,  of  course,  as  yet,  but  from  the  uniform  and 

:ipparMit!y  airtiglit  character  of  the  coating,  it  is  hoped  that  it  will  greatly 

'  ■•■ase  the  life  of  the  wood-     If  the  lagging  partially  rots,  the  reinforce- 

:it  ia  BO  solidly  fastened  to  the  steel  that  it  should  take  up  a  con- 

irahle  part  of  the  stress  now  borne  by  the  lugging. 

Concreting  Methods  in  Copper  Range  Shafts.^ — In  the  Baltic  mine 

'   -^ni-rctc  support  for  the  roof  of  the  shaft  is  reinforced  with  lJ4-in, 

:-"^.  Ihrw  carried  down  each  skipway  und  stretched  between  eye-bolt 

vhoraps.     The  ropes  are  stretched  until  at  the  center  they  are  about 

u.  from  the  edge  of  the  concrete.     At  intervals  of  8  to  14  in.,  cross- 

iiJorcement  of  the  same  material  is  put  in.     Alternate  ropes  of  this 

:< ^3-reinf orcement  are  turned  up  about  oue-third  of  the  way  out  from 


i 


\hf  side  walls  and  also  turned  up  to  pass  over  the  dividers  for  the  purpose 
<i  taking  the  shear. 

Along  the  sides,  three  ropes  in  the  direction  of  the  shaft  afford  rein- 
lartement.  Cross-reinforcement  in  these  aide  walls  consists  of  double 
ttrands  unlaid  from  IJ-^-in.  cable.  These  are  set  in  a  vertical  plane  and 
u  right  angles  to  the  long  axis  of  the  shaft,  about  2  ft.  apart  and  4  in. 
(Kan  the  face  of  the  concrete.     Fig.  105  shows  the  general  arrangement. 

When  there  is  continuous  concrete  on  the  hanging,  dividers  arc  put  in 
10  in.  thick  and  6  ft.  along  the  shaft  with  6-ft.  spaces  between.  These 
I  K shown  in  Fig.  106,  Three  l!^4-in,  ropes  in  the  direction  of  the  shaft 
lod  three  pairs  at  right  angles,  spaced  as  shown,  afford  reinforcement, 
Hw  pair  lowest  in  the  divider  is  bent  at  the  ends  to  take  shear.  Bolts 
tttbe  direction  of  the  shaft  axis  are  set  in  at  top  and  bottom  of  the  divider 
»Dii  serve  to  carry  3-in,  nailing  strips  to  which  the  planks  covering  the 
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spaces  between  the  dividers  are  nailed.  These  nailing  stripe  are  set 
2  in.  so  that  the  planks  are  flush  with  the  concrete  and  are  thus  prot< 
against  being  knocked  o£F  by  falling  rock. 

In  case  the  hanging  wall  stands  but  the  sides  give  trouble,  the  latte 
reinforced  as  described  and  dividers  also  set,  but  with  the  spaces  bet' 
increased  to  10  ft.  To  take  the  side  thrust  of  the  walls,  a  cross-! 
against  the  hanging  is  put  in  about  every  25  ft.  This  is  10  to  18  in.  ( 
and  4  ft.  wide  as  shown  in  Fig.  107.  This  brace  is  reinforced  with  I 
IJ^-in.  Topes  across  the  shaft.  It  has  its  top  face  beveled  to  pre 
iuaterial  from  lodging.  These  beams  are  set  at  the  same  points  &i 
dividers  so  as  to  be  braced  against  side  bending. 

The  stations  are  equipped  with  concrete  brow-pieces  over  the  i 


no.   106. — CONCKETE  AND  PLANK 
DIVIDER. 


ways,  shown  in  Fig.  108,  These  are  reinforced  with  a  grilling  of  do 
strands  across  and  single  strands  in  the  direction  of  the  shaft,  so  put  i 
to  form  6-in.  squares.  The  angle  at  the  floor  of  the  station  is  strength) 
with  a  55-lb.  rail. 

In  the  Champion  shafts,  the  roof  reinforcement  of  Ij-^-in.  rope  is 
in  as  a  network  in  the  manner  shown  in  Fig.  109.  The  cross-ropes 
strung  through  eye-bolts  and  carried  up  and  across  in  a  zigzag  man 
The  ropes  in  the  direction  of  the  shaft  are  anchored  only  at  the  top 
bottom.  The  ropes  in  the  network  are  clamped  at  the  crossing  pc 
and  ends.     The  approximate  spacing  is  as  shown. 

Concrete  Collar  for  Hohawk  Shaft — Incline  shafts  of  the  Lake 
perior  copper  district  are  now  commonly  equipped  with  a  concrete  s 
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from  the  mine,  crushed  to  pass  a  2-in.  screen,  with  the  fines  left  i 
Knockdown  forms  of  wood  were  used,  being  moved  up  as  concreting  pre 
greased.     Fig.  110  shows  tho  manner  of  building  the  forms,  and  the  vra,jt 
that  they  were  held  in  place  by  braces  and  bolts  on  the  inside  as  wm^ 
as  on  the  outside. 

For  reinforcing,  discarded  Ij^^-in.  hoisting  cables  were  used- 
rope  was  put  in  to  form  the  cross-rods  for  strengthening  the  bottom,  tod 
and  sides  of  the  collar,  and  each  alternate  rope  was  turned  up  at  the  end! 
nt  an  angle  of  45°  to  take  care  of  the  shearing  stresses  near  the  ends. 
rope  was  assumed  to  have  half  the  strength  of  an  iron  bar  of  the  sam 
area,  and  the  area  of  the  rope  reinforcement  at  the  bottom  of  the  colla^ 
was  kept  at  about  2  per  cent,  of  the  sectional  area  of  the  walls.  The  ropi 
were  spaced  at  intervals  of  6  in.  in  the  lower  part,  but  the  spacing  v 
increased  toward  the  top  until  it  was  about  10  in.  The  ropes  were  place 
in  the  forms  so  that  they  would  be  about  an  inch  from  the  inside  surfac 
of -the  walla,  approximately  one-tenth  the  depth  of  the  wall. 


I.  IIO.^ONCBETB  cou^ii 


The  divider  columns  were  12  X  18  in,  in  section  reinforced  by  fouB 
%-in.  bars  wound  with  J^-in.  rods  to  hold  them  in  position  with  respect  to 
one  another.  The  roda  for  strengthening  the  dividers  were  fastened  t 
two  pieces  of  hoisting  cable  that  ran  down  along  each  line  of  dividers^ 
and  reinforced  a  beam,  C  in.  deep,  which  connected  the  dividers. 

Heavy  poultry  netting  was  put  in  the  collar  as  centering  to  hold  the 
pieces  of  rope  in  their  proper  relation  to  one  another  and  to  the  forma; 
to  this  the  rope  was  wired.  After  this  netting  and  the  ropes  had  been 
nailed  to  the  inside  forms,  the  outside  forms  were  erected  around  it,  and 
the  concrete  was  shoveled  in.  The  planks  of  the  top  form  were  nailed 
on  as  fast  as  the  forms  were  filled  with  concrete.  After  about  four  fornu 
had  been  filled,  and  the  concrete  in  the  bottom  form  had  set  about  a  daj 
and  a  half,  the  outside  forms  of  the  bottom  section  were  removed  b] 
loosening  the  top  bolt  and  knocking  out  the  aide  braces,  while  the  ii 
forms  for  the  walls  and  the  columns  were  also  taken  off.  The  forms  wen 
then  reerectcd  and  used  again. 

The  100  ft.  of  collar  was  completefl  ui  17  davs  after  the  l>eginnin| 
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of  roncTrte  work.     In  it«  construction  9000  ft.  of  Ij^-in.  hoisting  cable 

weighing  9  tons  was  used  together  with  17(5  rods  ?i-in.  in  diameter  and 

11  ft.  long,  weighing  about  IH  tons;  888  ft.  of  )<i-in.  rod  weighing  147  lb., 

'"Osq.  ft.  of  heav-y  poultry  netting;  16,  45-Ib,  rails;  two  60-lb,  rails  and 

:  tK)  l>d.  ft.  of  pine.     The  rails  were  used  in  reinforcing  the  l>ottom  of 

collar  where  it  was  seated  on  the  ground.     The  total  coat  waa  J3931. 

Concrete  Shaft  Collar  at  the  Wolverine.— At  the  Wolverine  No.  5 

lilt,  sunk  to  prospect  the  Osceola  lode,  a  concrete  collar  was  put  in 

'  '  n.  long  und  22  X  1 1  ft.  in  section;  outside  measiirenients.     The  rein- 

■  tment  was  applied  in  a  manner  different  from  that  used  at  the 

[  liiawk  Xo.  G,  partly  because  of  less  depth  of  overburden,  only  16  ft. 

rriangular-mesh  reinforcement  was  used  to  carrj'  the  ropes  in  the  forms 

js  well  as  to  aid  in  reinforcing  the  collar. 

la  prospecting  for  the  loile  it  was  necessary  to  trench  through  the 
overburden.     This  trenching  dried  up  the  wells,  as  the  shaft  is  in  a  small 


I 
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::iilly  dnuning  the  country  near-by.  In  order  to  restore  the  wells  to  use 
.mi  to  enable  the  making  of  a  well  for  supplying  the  l>oiler  plant,  it  was 
l"'ided  TO  make  the  collar  also  serve  as  a  dam  to  back  up  the  water.  A 
mnnel  was  put  through  the  concrete  to  let  the  water  into  the  shaft  while 
liip  collar  was  being  erected.  Then,  after  the  collar  had  been  completed, 
ihp  surface  that  was  to  be  toward  the  water  was  coated  with  tar  to  help 
inake  it  waterproof.  To  make  a  cistern  for  the  boilers,  a  diy  wall  of 
ruugh  masonry  was  put  in  on  the  bottom  of  the  shaft  trench,  aa  shown  in 
I  iff.  Ill,  and  a  tank  with  concrete  waits  was  erected  on  that  as  a  founda- 
lion.  This  tank  was  covered  with  concrete,  a  terra-cotta  tile  24  in.  in 
liiameter  being  inserted  in  the  top  to  .icrvc  as  a  manhole.  After  this  tank 
luid  been  completed  a  piece  of  waste  -saturated  with  cement  was  inserted 
in  tile  funnel  and  rammed  tight.  This  shut  off  the  flow  of  water  into 
ihi-  shaft,  almost  instantly,  and  concrete  was  then  poured  in  on  top  i^  the 
ivjiHii'.     Next,  large  boulders  were  piled  in  the  pit  arouDdg^^ait  and 
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tank,  and  finally  dirt  was  put  on  top,  and  the  concrete  cistern  completely 
covered  over  with  dirt. 

The  water  rose  in  the  cistern  and  reserve  for  the  boilers  was  obtained, 
as  the  water  would  filter  through  the  loose  rock  around  the  collar  and  up 
through  the  loose  masonry  at  the  bottom  of  the  tank  into  the  cistern  as 
fast  as  it  was  pumped  from  it.  About  16,000  gal.  of  water  was  thus  stored 
back  of  the  dam,  and  the  water  rose  to  a  height  of  about  12  ft.  above  the 
place  where  the  collar  was  seated  on  solid  ground;  little  seepage  resulted. 

Owing  to  the  fact  that  triangular-mesh  reinforcement  was  used  to 
center  the  rope  reinforcement  in  the  forms,  and  that  the  depth  of  burden 
was  only  16  ft.,  the  pieces  of  old  hoisting  cable  were  put  in  7  in.  apart  at 
the  bottom.  As  the  collar  grew  in  height  the  interval  was  increased  to 
10  in.  Only  at  the  bottom  were  the  side  walls  reinforced.  In  other 
respects  the  reinforcement  was  similar  to  that  used  in  the  Mohawk;  the 
knock-down  forms  and  the  delivery  of  the  concrete  by  sliding  it  down 
troughs  to  a  plat  whence  it  was  shoveled  into  the  forms,  were  adhered  to. 

Concrete  Drop  Shaft  (By  Claude  T.  Rice). — The  shaft  for  opening  the 
newly  discovered  lode  of  the  Indiana  Mining  Co.,  in  the  Lake  Superior 
copper  region,  had  to  be  simk  through  100  ft.  of  overburden,  in  the  upper 
60  ft.  of  which  there  was  sand  and  clay,  followed  for  about  20  ft.  by  mate- 
rial in  which  quicksand  and  clay  prevailed  and  in  which  were  one  or  two 
seams  of  sand  and  gravel  about  1  ft.  thick.  From  70  to  77  ft.  from  the 
surface,  the  material  was  hardpan  succeeded  by  sand,  clay,  and  quick- 
sand, which  extended  to  hard  rock.  This  overburden  was  penetrated 
by  a  concrete  drop  shaft.  The  drop-shaft  casing  was  made  of  annular 
sections  of  steel  plate,  18  ft.  in  diameter  at  the  bottom,  but  with  each 
ring  of  slightly  smaller  diameter,  so  that  each  one  bolted  inside  the  one 
below.  The  sections  were  overlapped  4  in.  The  two  lowermost  rings 
were  of  H-^n.  plate;  those  above  were  5f  g  in.  thick.  A  ^^  X  6-in.  angle 
was  fastened  to  the  bottom  plate  to  stiffen  the  bottom  and  give  a  some- 
what stronger  cutting  edge.  This  angle-iron  ring,  furthermore,  facili- 
tated the  concreting  that  was  to  follow. 

The  first  50  ft.  of  the  shaft  was  sunk  in  winter  without  any  trouble 
being  experienced,  as  the  ground  froze  and  stood  w^ithout  support.  The 
thickness  of  the  concrete  shell  was  proportioned  to  give  weight  enough 
to  overcome  a  frictional  resistance  of  400  lb.  per  square  foot.  No  allow- 
ance, however,  had  been  made  for  the  fact  that  the  50  ft.  of  sand  that 
stood  without  support  would  offer  little  resistance  to  the  settling,  and,  as 
a  result,  the  drop-shaft  sank  down  through  the  overburden  faster  than  the 
sand  could  be  excavated,  causing  no  difficulty  other  than  that  the  cutting 
edge  wa.s  bent  up  somewhat  by  forcing  boulders  out  of  its  path. 

The  concrote  lining  of  the  steel  ring  was  put  in  from  the  bottom  up; 
in  the-first  50  ft.,  collapsible  wooden  forms  were  used.     The  shaft  opening 
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wHIun  the  lining  was  octagonal;  10-in.  channels  are  shown  in  the  center 
of  the  octagon,  Fig.  112.  These  were  put  in  at  6-ft.  centers,  to  carry  the 
centCT  guides,  which  in  this  concreted  part  of  the  shaft  are  6-in.  channels. 

'  TIk  eod  guides  are  secured  by  brackets  set  in  the  concrete.  Theiw 
bnckets  were  not  put  in  until  after  the  drop-shaft  had  been  seated  upon 
sdid  rock.     Instead,  blocks  of  wood  were  put  in  the  concrete  at  the  places 

j  (Acre  the  brackets  were  afterward  to  be  set,  this  being  necessary  because 
Ibe  drop-shaft  was  continuously  sinking  and  the  hoisting  and  lowering 

;    of  material  was  done  by  a  boom  derrick.    As  this  bucket  could  not  be 
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no.    112. CONCRETE  DBOP  SHATT,  PI.AN  . 

uwd  with  guides,  had  the  brackets  been  set  in  place  at  first,  the  buckets 
■Duld  have  caught  upon  them. 

Mter  tbe  concreting  in  the  first  50-ft.  section  of  the  drop-shaft  had 
Wq  carried  up  to  the  surface,  further  steel  plates  were  bolted  to  the 
(opofthecompletedportion;  the  collapsible  wooden  form  was  moved  up, 
and  a  new  section  concreted,  the  operation  being  repeated  as  rapidly  as 
the  drop-shaft  sank.  Reinforcement  was  used  only  in  the  upper  10  or 
12  fl.of  the  completed  drop-shaft,  consisting  of  a  few  wire  ropes,  in  1 : 3}^ :  7 
Mncrete.  The  concrete  for  the  lower  part  of  the  shaft  was  a  1:2}^:5  ,q 
mature.  *^ 

\Mien  solid  rock  was  reached,  the  material  remaining  within  ' 
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shaft  was  excavated;  a  smooth  shelf  was  cut  in  the  solid  rock  by  haintn^ 
and  drill;  and  the  joint  was  sealed  with  concrete.     Work  was  etartei'- 
Jan.  1,  1911,  and  the  drop  shaft  completed  about  Apr.  1;  the  total  OOff- 
was  $57.58  per  foot. 

CONCRETE  SKEP  STRINGERS 

Concrete  Stringers  for  Incline  Tracks  (By  Claude  T.  Bice). — ^In 
the  Michigan  copper  district  the  use  of  concrete  stringers  under  the  slap 
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tracks  for  the  amygdaloid  mines  is  standard  practice,  unless  the  footwall 
gives  trouble  from  swelling.  These  were  first  used  by  the  Ahmeakt 
and  the  method  of  fastening  the  rails  adopted  from  that  mine  by  the 
Mohawk  is  shown  in  Fig.  113.  The  method  has  two  disadvantagea. 
In  the  first  place  a  large  amount  of  metal  is  used,  since  at  3-ft.  intervab 
there  is  a  channel  through  the  stringer  to  give  access  to  the  track  bolts, 
and  these  bolts  themselves  are  carried  in  pipes  and  require  bottom  plates 
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an<l  beveled  clips  to  grip  the  rails.  A  more  serious  difficulty  is  the  fact 
that  when  a  skip  jumps  the  track  it  is  liable  to  cut  the  heads  of  the  bolts, 
which  cannot  then  be  extracted  and  replaced  except  by  cutting  the  bottom 
nut  or  the  bottom  of  the  Ijolt  itself. 

To  remedy  these  tlifficultic-s,  the  form  of  stringer  shown  in  Fig.  114 

'was  devised  by  W.  F.  Hartman,  engineer  for  the  Mohawk  and  Wolverine 

,    -mpanies.     Its  advantages  arc  manifest.     The  use  of  channels  and  dips 

'iminated,  the  bolts  are  accessible  and,  in  the  most  improved  form,  tin 
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-f  «i  pipps  to  rarry  the  Vtolts  is  avoided  by  inserting  ?^-in.  bolts  in  the 
;  -nns  md  Titbdrawing  thera  when  the  concrete  is  partly  set,  leavinfc  & 
-Tillable  hole  for  insertinR  the  ?i-in.  bolts.  The  head  of  the  bolt  is  aim 
-:?s  exposed.  The  bolt  holes  are  enough  larger  than  the  bolte  so  that  an 
^ijustment  of  \i  in.  in  the  alignment  of  the  track  is  possible.  The  system 
1^  involves  the  use  of  2  X  4-in.  creoeot«d  ties  at  18-in.  intervals  to 
ubthe  shock  of  the  skip  ofif  the  concrete. 

The  arrangemeDt  of  the  forma  for  the  12  X  12-in.  stringer  is  shon-n 
'1  ?ig.  114,  and  the  method  of  supporting  these  and  the  form-s  for  the 
f'undalions  of  the  stringers,  is  shown  in  Fig.  115,  The  2  X  4-in.  ties 
I  (lu!  the  tops  of  the  form  sides  during  pouring  and  1-in.  pieces  across  the 
"lUom  perform  a  similar  function  there.  The  recesses  for  the  bolts  arc 
■jr-jieil  by  small  blocks  of  wood  nailed  to  the  sides  at  the  proper  intervals. 
riie  forms  are  supported  on  2  X  4-in.  pieces  extending  across  the  shaft. 
\i-niral  2-in.  planks,  nailed  to  the  form  sides  and  extending  to  the  shaft 

'itlom,  serve  as  forms  for  the  concrete  foundation.  Before  concreting, 
■hf.  shaft  foot-wall  is  carefully  cleaned.  The  forms  are  set  in  place  by 
timbertuea  and  lined  up  by  a  sur^-eyor  for  direction  and  dip. 

The  concrete  is  mixetl  on  the  level  alwve  and  slid  down  in  18-  to  24- 

I.  troughs,  to  a  shoveling  platform  at  the  point  where  used.  The  work  is 
'lirae  in  100-ft.  lifts.  A  crew  of  from  six  to  eight  men  can  pour  100  ft. 
■i  double  track  in  24  hr.  As  fast  as  the  form  is  filled,  the  cover  is  nailed 
"0.    The  forms  are  left  36  hr.  or  longer.     The  concrete  is  mixed  1:2:5; 

■  poor  rock  from  the  mine  is  used,  crushed  in  rolls  to  pass  2  in.  and  not 
^BTCeDCiJ  or  cleaned. 

^B  Concrete  Stringers  in  Steep  Inclines. — The  installation  of  a  concrete 
^Kproad  in  a  steep  incline  is  a  much  more  serious  problem  than  a  similar 
Hptlailation  in  a  flat  incline.  The  concrete  stringer  itself  must  be  firmly 
Hpchored  to  the  foot-wall  and  there  is  a  constant  tendency  for  the  rails 
Hlo  creep  down  the  shaft. 

■  In  the  Copper  Range  shafts,  which  dip  at  an  angle  of  70",  concrete 
^ptiiagcrs  of  the  Ahmeek  type  were  tried  and  found  unsuitable.  The 
^Himner  of  the  skips  is  increased  by  operating  at  a  steep  angle,  since  they 
Opting  more  on  the  rope  and  ride  leas  smoothly.  As  a  result,  the  nuts 
^Bhtsened  on  the  bolts,  which  held  the  rail  to  the  concrete  and  an  elliptical 
^We  was  soon  worn  by  the  bolt  in  the  concrete.  Inspection  of  a  70" 
^Btft  is  difficult  and  it  was  necessary  to  devise  some  method  of  holding 
^p  rails,  which  could  be  depended  on  for  at  least  a  week  at  a  time,  until 
^Bb  Sunday  inspection  took  place. 

^E  The  system  illustrated  in  Fig.  116  was  originated.  Instead  of  being 
^Kd  directly  on  the  concrete  or  on  wooden  crossties,  the  rail  is  spiked  to  a 
^pmtiDuous  6  X  10-in.  wooden  stringer  lying  longitudinally  in  the  concrete 
^Plee  and  occupying  the  upper,  inner  corner  of  it.     The  rails  are  notched 
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in  three  places  on  each  side  of  a  30-ft.  length  to  receive  the  spikes,  which 
are  thus  better  able  to  resist  motion  down  the  shaft.  A  cast-iron  brace 
is  spiked  gainst  the  outside  of  each  rail  end  to  prevent  spreading,  aa 
shown  at  B.  The  wood  stringers  are  bolted  to  the  concrete  at  about  S- 
ft.  intervals.  Access  to  the  bottoms  of  the  bolts  is  had  through  3X4- 
in.  galvanized-iron  boxes,  which  are  set  in  the  concrete,  but  do  not  extend 
through  it.  The  bolt  is  carried  through  a  tube  and  is  countersunk  at 
the  upper  end,  the  countersunk  hole  being  covered  by  the  base  of  the  rail 
so  that  the  bolt  tops  cannot  be  broken  off. 

The  concrete  is  held  to  the  foot-wall  by  anchor^ee,  as  shown  at  A. 
These  are  put  in  about  every  25  ft.     They  consist  each  of  two  [lairs  of 


eye-pins  set  in  10-in.  holes  drilled  In  the  foot-wall  and  held  by  the  concrete 
cast  around  them.  The  lower  pins  are  fastened  to  the  upper  by  bolta 
and  to  increase  the  bond,  four  short  pieces  of  drill  steel  run  across. 

The  concrete  is  cast  6ush  with  the  top  and  side  of  the  wood  stringers, 
is  continued  to  the  wall  or  the  divider  in  the  case  of  the  outside  stringefS 
and  poured  as  one  block  for  the  adjacent  stringers  of  tho  two  skipways. 
This  is  in  order  to  leave  as  little  opportunity  as  possible  for  a  rock  to 
lodge  and  derail  the  skip. 

In  constructing  the  skiproads,  the  foot-wall  is  cleaned  and  2  X  6-in. 
crosspieces  C  fastened  to  the  dividers,  are  set  to  grade  by  the  surveym.   ■, 
The  wood  stringers  are  laid  in  the  proper  position  on  these,  the  bolts  and    ^ 
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aoued-iron  boxes  set  in,  and  the  forms  built  up  of  2-in.  planks.  The 
6  concrete  is  mixed  at  the  bottom  station  of  a  200-ft.  lift  and  hoisted 
.  bucket  to  the  shoveling  plat  from  which  it  is  transferred  to  the 
IS.    This  interferes  less  with  mining  operations. 


Cushion  Blocks  on  Concrete  Skiproads  (By  R.  B.  Wallace).— When 

icrete  stringers  were  first  used  for  inclined  skipways,  the  rails  were 
i  directly  on  the  concrete.  It  was  found  that  this  introduced  con- 
arable  jarring  into  the  operation  of  the  skips,  with  the  result  that  the 
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skip  repair  bill  b^an  to  mount.  To  remedy  this,  it  was  found  necesf 
to  introduce  a  cushion  between  the  rails  and  the  concrete.  A  conven 
method  of  doing  this  is  illustrated  in  Fig,  117.  In  1  is  shown  the  p 
tion  of  the  skip  and  the  stringers  in  the  shaft;  in  2  and  3,  the  detail 
the  arrangement.  Wooden  crosspieces  X,  2  X  4  in.  or  larger,  are 
in  the  concrete,  projecting  slightly  above  it,  and  the  r^ils  bolted  to  th 
An  opening  B  through  the  stringer  directly  below  gives  access  to  the  b 
so  that  the  blocks  are  readilj  renewable  If  the  concrete  is  already  1 
the  desired  cushioning  can  be  had  by  introducmg  %  in  pieces  of  w 
under  the  rails  where  they  are  bolted  to  the  concrete 


aTlUNOERS 


STATIONS 

Cutting  Station  and  Pocket  in  Ore  (By  L.  D.  Davenport). — In  j 
paring  for  the  cutting  of  a  station  and  pocket  in  an  orebody  on  the  Mes 
range,  lines  for  two  small  drifts  are  set  on  the  wall  plates  1  ft.  inside  of 
studdles.  The  procedure  is  shown  in  Fig.  118.  Two  5  X  7-ft.  di 
arc  started  on  these  lines,  and  at  the  same  time,  a  small  raise  is  stai 
at  a  distance  of  20  ft.  below  these  drifts.  A  temporary  chute  is  buU 
the  bottom  to  direct  the  ore  into  the  bucket  in  the  shaft.  This  raise  r 
up  along  the  shaft,  and  as  the  blocking  and  wedges  are  encountered,  t 
are  removed,  and  the  lagging  is  nailed  in  place  against  the  wall  pla 
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Tlie  drifts  run  in  16  ft.  from  the  shaft,  and  when  the  raise  is  up  on  a  level 

with  thdr  bottom,  holes  are  knocked  through.     This  raise  is  used  as  a 

Ante  while  the  station  and  pocket  are  being  cut.    When  the  drifts  are 

.  i&  16  ft.  from  the  outade  of  the  shaft,  sillfi  are  laid  perpendicular  to  the 

I  nU  plates  with  the  ends  butting  agunst  the  studdles.    The  tops  of  the 

•Da  are  made  flush  with  the  top  of  the  wall  plate  and  the  sills  wedged 

[  ti^  agunst  the  shaft.     The  backs  of  the  drifts  are  taken  up  to  about 

■   15  ft  to  allow  caps  to  be  put  in  place.    There  are  four  18-in.  posts  11 

'    fL  long  put  under  each  cap.     The  caps  are  2  to  2^  ft.  in  diameter,  and 

10  ft.  between  the  shoulders.    The  shoulders  are  cut  in  about  2  in. 


S«ction  c-D 


The  posts  next  to  the  shaft  are  placed  against  the  studdles,  and  those 
at  the  further  end  are  wedged  in  place.  Each  cap  is  also  wedged  against 
the  shaft.  To  put  the  20-ft.  lagging  in  place  (12-in.  round  timber),  a 
cut  is  made  about  2  ft.  higher  than  the  caps,  and  run  in  about  8  ft.  from 
the  shaft.  Small  poles  are  placed  parallel  to  the  cap»,  with  one  end  resting 
00  the  wall  plate  and  the  other  in  a  hitch  cut  for  that  purpose.  These 
poles  catch  up  the  back  while  the  lagging  is  being  put  in  place.  The  ore 
in  the  upper  part  of  the  station  is  worked  ofT  and  a  small  drift  is  starte<l 
to  allow  the  20-ft.  lagging  to  be  placed.  Two  thicknesses  of  boards  are 
placed  over  the  lagging,  with  the  joints  broken,  and  the  back  is  blocked 
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skip  repair  bilJ  began  to  mount.     To 
to  introduce  a  cushion  between  the  n 
methml  of  doing  this  is  illustrated  in 
tion  of  the  skip  and  the  stringers  i 
the  arrangement.     Wooden  cros>, 
in  the  concrete,  projeuting  slight  1> 
An  opening  B  through  the  stringer  •}i<- 
so  that  the  blocks  are  readily  renewsl 
the  deairwi  cushioning  can  be  had 
under  the  rails,  where  they 


Cutting  Station  and 

t>:irinK  ftir  tlic  futting  of  „., 
liinKc,  liti,.«  for  two  small d 
utiiilillcw.  The  procoduri 
till'  sliirtcd  on  these  lino^ 
"I  'I  di>.l,inn'of20ft.  bel 
111."  I»i||„in  Indirect  thee 
'i|"ilui,K  ihe  Mhiift,  and  (« 
(111'  ii'iiiiivi'd,  mill  the  lai 
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750  une,  so  toother  liwr  bsw  a  «ia.fiiiruhlf  snan^  capacity.  Tft^ 
pocfcet  B  pniPTided  witk  a  baad-^posud  nte  of  the  arc  t>-pe,  with  tS:a. 
oDcma  90^  Ttfv^ni  di^  iBoek.  It  raov^  op  to  alknr  the  flow  of  mucsl 
inio  the  loi£sg  pockci.  The  ^ips  hoid  4  tons  and  so  do  the  loadis:* 
podels.  TSf  eue  cf  the  Ioa«fing  pockrt  s  operated  horn  the  saEM=a. 
fioor  ae  the  ote  cf  ihe  main  poekrt  br  means  of  a  falot  wheel  and  cha-iJ 
azkd  <prriekn.  Ttse^  front  of  the  skqi  k  made  lower  than  the  other  thr^ 
sdes  to  f&dlitate  e^nin  loadiQc;  and  a  dcpiT»(»i  in  the  rail  serves  tS:a> 
dodUe  p'srpoee  of  afti^  as  a  ^kip  chair  and  <A  ^ving  the  slop  a  8teei»^^ 
iccliiiatioD.  thus  mafciag  more  complete  loadmg  possible.  A  blocsl 
with  rail  to  £t  can  be  fwnn;  into  the  chair  when  it  is  desired  to  take  th< 
fbp  to  the  levels  bein^  dmiopn]  b^w.     The  kntfing  pocket  ia  boill 


.  12a — ABKAXCEXENT  or  carsHEB  and 


of  boiler  plate  and  was  constructed  on  the  surface,  taken  down  in  one 
piece  and  put  into  place. 

The  arrangemeDt  of  the  crusher  is  seen  in  Fig,  120.  It  is  a  Farrel 
crusher  of  the  jaw  tj-pe.  Two  hca%->-  18-in.  I-beams  run  across  the 
pocket  and  are  cemented  into  hitches,  gi\'ing  a  firm  foundation  for  the 
crusher.  All  the  timbering  in  the  pocket  to  support  the  grizzhes  and 
crusher  chute  is  14  X  14  in.,  and  is  protected  from  wear  by  boiler  plate. 
The  crusher  is  42  X  30  in.,  and  is  set  to  deliver  10-in.  material.  Two 
100-hp.  motors  are  needed  to  run  it.  No  oil  is  used  in  the  operation  of 
the  crusher,  a  water  pipe  having  been  provided  with  connection  to  each 
bearing  and  to  the  pitman      Grease  cups  are  used  in  addition. 

Once  in  a  while  a  large  boulder  will  get  wedged  on  top  of  the  crusher 
jaws,  and  then  an  air-lift  provided  with  a  chain  and  a  pair  of  ice  tongs, 
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as  shown,  proves  a  great  time  saver.  A  large  piece  can  be  swung  to  fit 
the  opening  in  a  short  time,  whereas  it  would  be  impossible  to  bar  it 
through  and  blasting  means  a  great  loss  of  time,  since  in  addition  to  the 
preparation  of  the  powder,  etc.,  all  the  electric  lights  must  be  taken  out, 
and  even  then  the  wires  may  be  injured.  If  the  piece  is  very  large, 
enough  powder  to  break  it  cannot  be  used  without  danger  of  injuring. 
the  crusher.  The  capacity  of  the  crusher  has  never  really  been  tested, 
as  it  is  much  greater  than  that  of  the  hoist. 

Debris  Hoppers  under  Hoisting  Compartments  (Coal  Age). — ^The 
main  shaft  of  the  Bunsen  Coal  Co.,  of  Danville,  111.,  contains  two  hoisting 
compartments.  The  shaft  is  vertical,  of  rectangular  section,  20  ft.  2  in.  by 
11  ft.,  204  ft.  from  collar  to  bottom  level,  with  a  21-ft.  sump  below  this. 
The  hoisting  compartments  terminate  below  in  a  horizontal  concrete 
and  steel  partition,  constructed  as  shown  in  Fig.  121.  This  is  in  the  form 
of  a  double  hopper  and  below  it  sufficient  room  is  left  to  permit  a  standard 
car  to  be  run  in.  A  heavy  steel  sliding  gate  at  the  bottom  of  each  hop- 
per is  operated  by  means  of  a  chain  and  wheel  at  the  side  of  the  sump. 
By  this  means  the  accumulated  droppings  from  hoisting  operations  can 
be  run  out  as  desired  into  a  car.  When  a  car  is  filled  it  is  pulled  by  motor 
through  a  concrete-lined  tunnel  on  a  sharp  incline  up  to  the  haulage  road. 
The  walls  and  floor  of  the  sump  are  of  concrete  12  in.  thick.  At  the  low 
end  of  the  sump  bottom,  extending  across  the  full  width  of  the  shaft, 
is  a  well  4  ft.  wide  which  catches  all  seepage  water  and  provides  ample 
room  for  a  pump-suction  line. 

Spillage  and  Sinking  Pocket  (By  Albert  E.  Hall). — ^Where  skips  are 
being  loaded,  either  direct  from  cars  or  from  a  pocket,  there  is  always 
some  spillage.  When  work  is  going  on  below  the  loading  point,  it  is 
necessary  to  keep  this  spilled  material  from  falling  on  those  below,  and  a 
pentice  or  bulkhead  is  often  used  for  this  purpose.  If,  however,  the 
skips  must  make  trips  to  the  lower  workings,  the  labor  of  removing  and 
replacing  a  pcnticc  causes  loss  of  time.  Even  where  the  skips  do  not 
make  trips  lower  than  the  loading  point,  the  material  spilled  in  loading 
has  to  be  cleaned  up  at  intervals,  which  is  slow  and  costly  work. 

The  pocket  shown  in  Fig.  122  serves  the  double  purpose  of  catching 
the'spillage  from  the  loading  pocket  and  also  of  acting  as  a  pocket  for  the 
material  hoisted  from  the  shaft  bottom  during  the  sinking.  The  shaft  in 
question  is  inclined  at  47°  and  has  four  compartments,  a  ladderway,  two 
skip  compartments  and  a  cage  compartment.  The  cage  runs  to  the  sixth 
level,  so  that  the  cage  compartment  is  clear  below  this  point.  The  skips 
run  to  the  seventh  level,  now  the  lowest  level;  below  this  point  the  shaft 
is  being  sunk.  The  loading  station  lies  between  the  sixth  and  seventh 
levels.    Fig.  122  shows  the  general  arrangement. 

A  drift  was  run  in  behind  the  shaft  on  the  foot-wall  side  and  a  pocket 
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raised  to  the  shaft  just  below  the  loading  pocket.  This  was  divided  into 
three  puts  and  chutes  were  built  in  the  dnft  to  correspond  to  these  divi- 
aons.  The  center  chute  catches  the  ore  spilled  while  loading  the  skips 
ibove.  This  ia  drawn  from  the  chute  and  trammed  around  to  the  pocket 
oa  the  seventh  level.  The  other  two  chutes  in  the  drift  handle  the  rock 
ftom  sinking.  Two  air  hoists  are  used  to  hoiat  this  rock  to  the  pocket. 
JDst  above  the  spillage  pocket,  sheaves  were  set,  one  in  the  cage  cora- 
putment  and  the  other  in  the  ladderway.  The  setting  of  the  last  was 
made  poe^ble  by  movii^  the  ladder  as  near  as  possible  to  the  wall.  The 
rock  drawn  throi^h  the  chutes  is  trammed  around  to  the  pocket  on  the 
Kveoth  level.  No  extra  labor  ia  necessary  with  this  arrangement.  One 
hnstman  handles   both   hoists  and  the  buckets  dump  automatically. 


T(ro  men  handle  all  rock  and  ore  coming  through  the  chutes  and  tram 
it  out. 

CoQcrete  Hoisting  Pocket  (BvUdin,  American  Institute  of  Mining 
Engiueers). — Fig.  123  represents  a  concrete-lined  storage  and  loading 
fweket  of  the  Sacramento  shaft,  the  principal  hoisting  shaft  of  the  Copper 
Queen  company.  It  is  believed  that  the  elimination  of  upkeep  cost  on 
the  concrete  lining  will  more  than  compensate  for  its  increased  first,  cost 
over  a  wood  lining.  Furthermore,  the  shape  of  the  pocket  and  the  smooth 
surface  make  the  hning  particularly  adaptable  for  handling  the  wet 
sticky  aluminous  ores,  for  which  purpose  it  was  installed.  The  pocket 
starts  with  an  elliptical  bell-mouth  and  tapers  to  a  Si-i-tt.  cylindrical 
chimney.  This  enlarges  to  a  circular  pocket  14  ft.  in  diameter  and  about 
30  ft.  high.    The  capacity  of  this,  the  pocket  proper,  is  52,000  cu.  ft.  or 
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^B  260  tons.     It  haa  a  conical  bottom  with  a  6-ft.  opening  wiiich  feeds  to  a 

^M  small  pocket,  which  in  turn  supplies  the  measuring  pocket.     From  one  of 

^B  the  shaft  compartments  a  drift  runs  around  to  a  pt?ep-hole  into  the  pocket 

^1  where  the  cylindrical  chute  widens  to  the  pocket  proper.     The  slanting, 

^1  bottoms  at  various  |X)inta  in  the  pocket  arc  coverecl  with  rails  where  they 

H  are  subject  to  the  impact  of  falling  ore.     The  concrete  lining  is  rein- 

^1  forced  in  some  places. 


no.    123. SECTION  O 

Concrete  Shaft  Station,  Wolverine  Mine  (By  Claude  T,  Rice).— At  I 
the  21at  level  of  the  Wolverine  No.  4  shaft,  which  is  sunk  in  the  foot-wall,  ■ 
leaving  a  brow  of  rock  between  the  station  and  the  lode,  the  ground  be-  J 
came  heavy  over  the  station  and  caused  much  trouble.  It  was  necessary  J 
to  retimber  the  shaft  frequently,  as  timbers  did  not  last  longer  than  6-J 
or  8  years,  failing  by  decay  alone  in  that  time.  Whenever  it  " 
necessary  to  retimber,  it  was  also  necessarj'  to  remove  much  of  the  ground  J 
which  caused  a  repeated  enlarging  of  the  arch  over  the  station.  In  a 
attempt  to  overcome  this  difficulty,  reinforced  concrete  was  adoptedfl 
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V  stood  for  over  u  ywir,  with  no 


w} the statioD  which  was  put  in  has  u 
sign  of  failure  in  the  concret*. 

Hie  ^UtioD  is  illustrated  in  Fig.  124,  It  will  be  oi>served  thai  there 
ufiwa  heavy  tongues  of  ground,  ooe  between  the  crosscut  and  the  vein 
mi  the  other  between  the  floor  of  the  crosscut  and  the  roof  of  the  shaft. 
feforr  the  upper  one  could  be  supported  by  concrete  in  the  crosscut,  it 
WW  necessary  to  place  reinforced  pillars  under  the  lower  one.     Unless 


E 


-^-^    ^1 


H 


no.    124. CONCKETE    SIH-POKTB    TOR    A 


'bttse  two  tongues  were  firmly  held  in  place,  there  would  be  a  tendency  for 
tbc  whole  piece  oC  ground  to  slide  down  the  shaft. 

For  these  concrete  pillars  a  mixture  of  about  1:2:6  or  7  was  uaed, 
linforeed  by  such  suitable  iron  scrap  aa  lay  about  the  mine,  old  rails 
tang  the  most  available.  There  are,  however,  two  objections  to  the 
Use  of  scrap  for  reinforcement.  It  should  not  be  rusty  or  the  bond  be- 
l»wn  it  and  the  concrete  will  lie  defective;  and  furthermore,  it  is  necea- 

y  to  watch  the  workmen  closely  to  insure  that  the  reinforcement  will 
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be  put  in  properly  and  in  the  desired  quantity.     Strands  of  old  hoisting 
cable  serve  admirably. 

Another  method  of  reinforcing  pillars  is  to  use  made-up  reinforcement 
forms,  which  can  be  built  into  columns  at  the  surface  or  nailed  to  the 
forms  before  the  concrete  is  poured.  Triangular-mesh  reinforcement 
is  handy,  owing  to  the  fact  that  it  is  hinged  at  each  of  its  main  members. 
Expanded  metal  is  also  good,  but  Hy-Rib,  although  it  saves  the  cost  of 
forms,  is  too  expensive  to  use  underground.  Mr.  Hartman,  the  company 
engineer,  prefers  triangular-mesh  reinforcement;  he  uses  style  42,  which  18- 
4-in.  mesh  material,  folding  nicely  into  reinforcing  columns  for  the  siaes 
of  posts  and  pillars  generally  required  in  mine  work.  He  has  evolved 
standard  forms  that  can  be  made  up  by  the  blacksmiths  during  spare 
time.  For  instance,  triangular-mesh  of  the  style  mentioned,  is  pur- 
chased in  the  so-called  30-in.  rolls,  and  can  easily  be  made  into  colunms 
2-mesh,  or  8  in.  wide,  by  5-mesh,  or  20  in.  deep,  by  wiring  together  two 
lengths  of  the  reinforcement.  Such  a  reinforcing  column  as  this  is 
stiffened  by  means  of  wire  lacing  running  both  crosswise  and  diagonally 
through  it.  It  is  possible  for  two  men  to  make  up  ten  8-ft.  colunms  of 
this  kind  in  2  hr. 

In  1  is  seen  the  triangular-mesh  reinforcement.  This  is  put  in 
with  its  narrower  side  down,  and  is  centered  in  the  form.  The  concrete, 
which  has  been  mixed  usually  on  the  level  above  and  slid  down  the  shaft  in 
troughs  to  the  platform,  is  then  shoveled  into  the  form,  the  sides  of  the 
latter  built  up  and  more  reinforcement  columns  put  in  as  the  concrete 
rises.  To  guard  against  a  plane  of  weakness  developing  in  the  finished 
pillar,  the  reinforcing  columns  are  wired  together.  The  work  of  shoveling 
the  concrete  into  the  forms  and  of  tamping,  is  made  easier  by  placing 
the  reinforcement  in  the  pillars  crosswise  instead  of  on  end.  If  desired, 
the  concrete  pillars  can  be  reinforced  with  rails  and  ^^-in.  strands  of 
13^-in.  discarded  hoisting  cable.  In  this  case  the  old  mine  rails  are 
placed  at  right  angles  to  the  plane  of  the  shaft  at  intervals  of  about  3  ft. 
and  the  ^^-in.  strands  of  rope  thrown  into  the  forms  in  sets  of  three  not 
over  12  in.  apart  vertically.  The  rails  must  not  touch  the  ground  or 
they  are  likely  to  take  more  than  their  share  of  the  weight  and  crack  the 
concrete.  Before  any  of  these  pillars  are  put  in,  the  loose  rock  is  picked 
off  the  foot-wall  and  the  ground  washed  down  so  as  to  insure  a  good  tight 
bond  between  the  concrete  and  the  solid  rock  of  the  foot-wall. 

The  skip  tracks  at  the  Wolverine  mine  are  close  together,  the  manway 
being  carried  along  the  side  of  the  shaft  instead  of  in  the  center  as  is  the 
practice  in  some  of  the  Lake  Superior  incline  shafts.  For  this  reason, 
there  is  room  for  pillars  only  12  in.  wide,  as  they  must  be  put  in  without 
interfering  with  the  hoisting.  On  the  side  next  the  manway,  the  pillar 
is  made  somewhat  wider. 
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Resting  on  these  pillars  and  the  foot-wall,  the  floor  beams  of  the 
station  are  put  in.  To  insure  that  they  will  not  be  injured  by  the  skip^s 
catching  on  them,  they  are  made  12  X  22  in.  in  cross-section.  The  gen- 
eral manner  of  reinforcing  these  beams  is  shown  in  3.  The  upper  part  is 
reinforced  by  two  mine  rails  and  five  pieces  of  old  1^^-in.  hoisting 
cable  are  used  in  the  bottom.  Three  of  the  ropes  are  turned  up  to  an 
angle  of  45^  near  their  ends,  and  when  passing  over  a  support,  in  order  to 
help  the  concrete  in  resisting  shearing  stresses.  To  increase  the  bond 
between  the  concrete  and  the  ropes,  the  latter  are  allowed  to  fray  at  the 
ends.  One  of  these  beams  lies  between  the  two  skip  compartments,  one 
between  the  manway  and  the  adjacent  skip  compartment,  and  the  other 
next  the  wall  of  the  outside  skip  compartment. 

The  columns  that  support  the  roof  beams  are  set  over  the  pillars  in  the 
^t.  They  are  12  X  18  in.  in  cross-section  and  are  reinforced  with 
triangular-mesh  reinforcement,  style  42.  The  roof  beams  which  rest  on 
these  columns  are  reinforced  in  a  similar  manner  to  the  floor  beams, 
dwwn  in  3,  except  that  the  rails  are  omitted.  Transverse  bracing  beams 
are  placed  between  the  roof  beams  at  the  posts.  They  are  12  X  12  in. 
in  cross-section;  and  are  reinforced^  by  three  lH"i^«  ropes,  placed  1  in. 
from  the  under  surface  of  the  beam,  the  two  outside  ropes  being  turned  up 
at  an  angle  of  45^  at  the  posts  and  ends  to  resist  shearing  stresses. 

This  whole  structure  is  poured  in  place  and  care  is  taken  to  secure  a 
food  bond  between  the  diflferent  members.  A  mixture  of  1:2:4  is 
iBed,  the  rock  being  trap  from  the  mine.  It  is  crushed  in  rolls  to  2-in. 
aze  and  used  without  screening.  The  reinforcement  is  placed  in  the 
beams  and  pillars  so  that  1  per  cent,  of  the  beam  area  will  be  steel. 
Where  wire  ro|>e  is  used,  it  is  assumed  to  have  half  the  strength  of  a  bar 
of  the  same  diameter  and  proper  allowance  is  made  for  this  in  the  area 
eompatations  of  the  reinforcement  requirements. 

The  concrete  filling  pieces  are  made  6  X  6  in.  in  section  and  from 
7  to  8  ft.  long,  reinforced  with  six  %-in.  strands  of  old  hoisting  cable. 
These  filling  pieces,  as  well  as  the  posts,  caps  and  lagging  slabs  used  in  the 
enwRcuts  to  the  lode  are  made  in  forms  on  the  surface.  In  all  these  a 
mixture  of  1  :2  :4  is  used,  and  they  are  permitted  to  set  and  season  at 
feast  a  month  on  the  surface  before  being  sent  into  the  mine.  The  posts 
of  the  drift  sets  are  made  6  X  6  in.  in  cross-section  and  are  6  ft.  long. 
They  are  reinforced  by  four  ^-in.  bars,  which  are  held  in  the  proper 
position  with  regard  to  one  another  by  wrapping  with  3^:4-in.  rodding. 
The  caps  are  made  6  X  8  in.  in  cross-section  and  6  ft.  long,  reinforced 
with  three  pieces  of  lH-ii^«  cable.  The  lagging  slabs  are  3  X  12  in.  in 
cross-section  and  4  ft.  long.  A  strip  of  triangular-mesh  reinforcement, 
two  meshes  wide,  is  used  in  reinforcing  them. 
The  ground  in  which  these  concrete  sets  are  used  is  heavy,  due  to  the 
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cracking  of  the  brow  between  the  lode  and  the  crosscuts,   whie 
origiDnlly  driven,  was  considerably  larger  than  at  present.     The  t 
however,  ia  a  regular  one,  and  not  so  trying  as  that  encountered  in  sweHp 
ground.     The  sets  are  not  cracking  to  any  extent,  and  the  lagging  13  S 
ing  well,  bending  slightly  but  without  showing  even  hairline  cracks.     ^t^\ 

Wood,  Steel  and  Concrete  Station  (By  Claude  T.  Rice).— The  Ham 
No.  2  shaft  was  sunk  vertically  to  a  depth  of   2600  ft.,  using  bucketai^ 


raise  the  broken  ground  to  the  surface.  At  about  thi.s  depth  the  34tl^; 
level  station  was  cut,  bins  were  built  and  thereafter  sinking  was  continui 
the  muck  or  spoil  being  raised  in  buckets  to  the  bins  at  the  34th  t« 
from  which  it  was  afterward  loaded  into  large  skips  and  raised  to  the  B 
face.  The  shaft  was  sunk  with  five  compartments,  four  for  hoistii^  a 
one  for  pipes  and  ladders. 

Weathering  of  the  rock  was  guarded  againi^t  by  concreting  the  sides! 
the  station  soon  after  it  was  cut.     In  supporting  the  roof  of  the  statu 
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u  timber  was  used  thai  ^rould  later  have  to  be  replaced,  nor  was  mn- 
(ntmg  considered  necessary.  lostead,  aeries  of  70-lb.  rails,  ptaci^l 
litb  thsr  flanges  down^rard  so  that  they  could  be  bolted  eanily  to  ttit! 
■Alports,  was  carried  across  the  station  between  the  compartrnonts  of  thci 
AiR.  The  ends  of  these  rest  upon  the  concrete  walls,  while  thoy  arc 
nppwted  at  the  brow  of  the  station  by  rails  coming  up  from  the  fliK)r 
nile.  These  sill  rails,  in  turn,  rest  upon  the  timbers  of  the  shaft  at  their 
middle  and  in  hitches  at  the  ends.  These  lower  rails  carry  the  floor  of 
the  station.  The  details  of  the  station  lining  are  shown  in  Fig.  125,  in 
rtieli  the  different  supports  are  marked  by  letters. 


K- 

PIG.   126. — DETAILS  or  STEEL  B1 

The  details  of  the  methods  of  fastening  these  rails  foRotlicr  willi  the 
parts  designated  by  the  same  letters  are  illustrated  in  I'in-  1 2f >.  The  long 
rails  that  are  used  as  cap  pieces  to  support  the  roof,  as  well  as  the  aill 
raila  that  carry  the  floor  of  the  station,  arc  marked  D.  The  sill  rails 
are  put  in  with  the  flanges  upward,  and  the  cap  rails  with  the  flanges  down. 
The  sill  rails  rest  uppn  iron  plates  marked  C,  which  arc  placed  on  top  of 
the  shaft  timbers,  so  as  to  keep  the  rails  from  cutting  into  the  wood,  while 
on  fop  of  the  cap  rails  similar  plates,  also  marked  (',  are  put  in  to  carry 
the  shaft  timbers.  The  post  rails  markp<l  E  and  /;:'  in  the  case  of  the  rail 
that  is  put  in  on  the  back  side  of  the  shaft  when  concrete  is  not  considered 
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used  as  a  chute,  much  delay  and  annoyance  in  the  eubsequent  handling 
of  the  product  arc  occasicmed  by  an  admixture  of  the  water  and  ore  in 
the  chute,  and  in  most  cases  it  is  essential  that  this  condition  be  remedied. 
At  the  Lincoln  mine  of  the  Inter-State  Iron  Co.,  at  Virginia,  Minn.,  the 
form  of  chute  construction  shown  in  the  accompanying  drawing,  Fig.  130, 
is  employed  successfully  to  overcome  the  difficulty.  After  the  raise  is 
driven,  several  6-ft.  drill  holes  are  placed  in  its  side,  so  as  to  cut  the  water- 
bearing strata  transversely  at  different  elevations.     Pipes  are  then  ce- 


mented into  the  collars  of  those  holes  and  ext{>nilc(],  close  to  the  side  of 
the  raise,  to  the  level  below.  Air  lines  and  any  other  necessary  pipes  are 
placed  along  the  walls,  and  the  entire  raise  is  lined  with  concrete,  cor- 
rugated culvert  pipe  being  used  as  a  form.  All  the  pipes  will  of  course 
be  embedded  in  the  concrete;  the  small  drainage  pipes  from  the  drill 
holes  will  collect  all  the  water  and  carry  it  tu  tlic  Icvi;]  lielow.  This  pre- 
vents the  exertion  of  any  water  pressure  on  the  concrete  while  setting  or 
subsequently,  and  also  allows  proceeding  with  the  drainage  of  the  area 
tribt'tary  to  the  nose. 
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By  the  use  oS  these  drainage  {upes  it  ia  found  at  the  Lincoln  mine 
tiut  shnoet  all  watercourses  can  be  sealed  off  with  oakiun  and  dry  cement. 
Id  this  case,  if  desirable,  a  form  of  plank  chute  providing  protection  to 
the  pipes  and  cement  can  be  substituted  for  the  more  permanent  con- 
crete and  metal-lined  construction  described  above.    The  water  collected 
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in  the  pipes  from  such  a  raise  is  used  to  supply  tanks  ft'cdini;  Lcyner  drills 
on  the  lower  levels. 

LADDERS 
Wood  and  Iron-p^  Ladder. — An  economical  an<l  serviceable  mine 
lidder  may  be  made  of  4  X  44n.  timbers,  with  rungs  of  1-in.  pipe,  the 
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In  section  UV  can  be  seen  an  eye-bolt  J,  in  the  brow  over  the  shaft. 
One  of  these  in  each  skipway  is  used  to  hold  the  blocks  for  unloading 
heavy  timbers.  The  two  supporting  posts  K,  opposite  the  shaft  dividers, 
are  built  of  four  4-in.  angles  in  the  corners,  wrapped  continuously  with 
^-in.  wire  rope,  the  wraps  about  12  in.  apart.  These  posts  are  10  X  24 
in.  The  divider  in  the  shaft,  seen  at  L,  is  of  concrete,  reinforced  with  1 J^- 
in.  rope  as  shown. 

The  side  extension  of  the  station  has  an  arched  roof  and  includes  eight 
25-lb.  rails  in  its  reinforcement.  These  are  bent  to  the  arch  of  the  station. 
Eye-pins  are  also  set  in  the  rock  and  a  network  of  l)^-in.  cable  laced 
through  them  over  the  rails,  except  that  where  it  passes  through  the  center 
pins,  it  is  taken  under  the  rails  and  up  through  the  eye-pins  again.  The 
opposite  side  of  the  station  also  has  a  rail  reinforcement  in  the  back  of  the 
drift. 

RAISING 

Scaffolding  in  an  Untimbered  Raise  (By  Frank  C.  Rork). — A  method 
of  scaffolding  applicable  in  driving  an  untimbered  raise  is  shown  in  Fig. 
128.  The  usual  method  is  to  cut  a  stuU  the  right  length  and  wedge  it  in^. 
this  is  not  an  easy  thing  to  do,  working  from  a  ladder,  and  more  or  less 
time  is  consumed  in  finding  and  cutting  the  timber,  in  measuring  and  in 
wedging  the  timber  in  place.  By  the  method  here  illustrated,  when  the 
round  is  finished,  four  holes  are  drilled,  two  at  A  and  two  at  B,  near  the 
corners  of  the  raise.  The  depth  of  these  holes  should  be  about  10  in., 
depending  on  the  nature  of  the  rock.  They  should  be  placed  the  hei^t 
of  one  cut  above  C  and  D  and  will  then  be  in  the  proper  position  to  hold 
the  scaffold  after  the  round  is  fired.  The  scaffold  can  be  quickly  erected 
on  two  stuUs,  resting  on  four  pieces  of  steel  inserted  in  the  holes.  As  the 
raise  progresses,  the  lower  holes  can  be  used  to  secure  the  ladders  in  the 
manner  illustrated.  The  shallow  holes  can  be  drilled  rapidly  and  easily 
with  all  the  equipment  at  hand  and  the  drill  steel  consumed  would  prob- 
ably be  lost  or  wasted  if  not  thus  utilized. 

Five-hole-cut  Raising  Method  (By  H.  H.  Hodgkinson). — ^The  five- 
hole-cut  method  here  described  has  proved  to  be  the  best  and  most 
economical  method  for  both  drifting  and  raising  at  the  New  Jersey  Zinc 
Co/s  mines  at  Franklin  Furnace,  N.  J.,  where  the  ore  and  limestone  as  a 
rule  are  soft.  Although  this  method  necessitates  drilling  more  holes 
than  either  the  draw-  or  the  V-cut  method  used  in  the  West  where  the 
ground  is  hard  and  brittle,  yet  it  can  be  depended  upon  to  break  a  good 
clean  heading  in  either  ore  or  limestone.  These  other  methods  fail  unless 
an  excessive  number  of  holes  are  drilled,  which  takes  more  powder,  for 
due  to  the  soft  nature  of  the  ground  the  holes  when  fired  do  not  break 
the  ground  but  simply  chamber  and  blow  off  a  little  of  the  collars. 
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In  drilling  up  a  round  in  a  raise,  17  holes  are  put  in,  as  shown  in  Fig. 
129,  to  a  depth  of  6  ft.  The  ground  is  easily  drilled,  the  machines  aver- 
aging 14  to  20  ft.  per  hour.  When  the  round  is  fired  a  heading  5  X  5  ft. 
is  broken  with  an  advance  of  not  less  than  5  ft.  This  is  accomplished  in 
anei^t-bour  shift. 

About  92  sticks  of  1  X8-in.  50  per  cent,  gelatin  dynamite  are  required 
to  break  a  round.      Hole  No.  2  is  loaded  with  eight  sticks  of  dynamite 


no.    128. SCAFFOLD  AND  LADDERS  SUPPORTED  ON  DRILL  STEEL. 

and  fired;  this  breaks  through  the  other  four  cut  holes  Nos.  1,  3,  4  and  5 
as  shown.  Holes  Nos.  6,  7,  8  and  9  are  then  loaded  with  seven  sticks 
each  and  fired  after  the  muck  is  cleaned  out  of  the  space  made  in  firing 
hole  No.  2.  The  remaining  eight  holes  are  loaded  with  seven  sticks  of 
d\Tuimite  each  and  fired.  At  least  two  bags  of  tamping  are  used  in  each 
hole  and  pressed  in  firmly. 

Draining  Watercourses  in  Chutes   (By   Edward   P.   Scall«»^^^-In 
raising,  watercourses  are  frequently  encountered.     If  the  raise         >  be 
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used  as  a  chute,  much  delay  and  annoyance  in  the  subsequent  handting  :: 
of  the  product  are  occasioned  by  an  admixture  of  the  water  and  ore  in  --; 
the  chute,  and  in  most  cases  it  is  essential  that  this  condition  be  remedied.  ■ 
At  the  Lincoln  mine  of  the  Inter-State  Iron  Co.,  at  Virginia,  Minn.,  the  ,i 
form  of  chute  construction  shown  in  the  accompanying  drawing,  Fig.  130,  ~ 
is  employed  successfully  to  overcome  the  difficulty.  After  the  raise  is 
driven,  several  6-ft.  drill  holes  are  placed  in  its  side,  so  as  to  cut  the  water- 
bearing strata  transversely  at  different  elevations.     Pipes  are  tben  c^  ■; 
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mented  into  the  collars  of  these  holes  and  extended,  close  to  the  side  of 
the  raise,  to  the  level  below.  Air  lines  and  any  other  necessary  pipes  are 
placed  along  the  walls,  and  the  entire  raise  is  lined  with  concrete,  cor- 
rugated culvert  pipe  being  used  as  a  form.  All  the  pipes  will  of  course 
be  embedded  in  the  concrete;  the  small  drainage  pipes  from  the  drill 
holes  will  collect  all  the  water  and  carry  it  to  the  level  below.  This  pre- 
vents the  exertion  of  any  water  pressure  on  the  concrete  while  settiog  or 
subsequently,  and  also  allows  proceeding  with  the  drainage  of  the  area 
tribitary  to  the  raise. 


SHAFTS  AND  RAiSBS 


167 


By  the  use  of  these  drainage  I^pes  it  is  found  at  the  Linoohi  mine 
that  almost  all  watercourses  can  be  sealed  off  with  oakum  and  dry  cement. 
In  this  case,  if  dearable,  a  form  of  plank  chute  providing  protection  to 
the  pipes  and  cement  can  be  substituted  for  the  more  permanent  con- 
oete  and  metal-lined  construction  described  above.    The  water  collected 
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FIG.    130. CONCRETE  AND  PIPES  FOR  DRAINING  RAISE. 

in  the  pipes  from  such  a  raise  is  used  to  supply  tanks  feeding  Lcyner  drills 
on  the  lower  levels. 

LADDERS 

Wood  and  Iron-pipe  Ladder. — An  economical  and  serviceable  mine 
ladder  may  be  made  of  4  X  4-in.  timbers,  with  rungs  of  1-in.  pipe,  the 
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latter  consisting  of  discarded  pipe  sawed  into  20-in.  lengths,  fig.  1 
The  rungs  are  spaced  1  ft.  apart,  holes  being  bored  through  the  timh 
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just  large  enough  to  receive  them.    Small  holes  are  drilled  through  ei 
pipe  length,  one  near  each  end,  before  driving  into  the  timbers,  and  w) 
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the  runga  are  in  place  nails  are  inserted  into  these  holes  and  driven  ti^ 
This  prevents  the  rungs  from  twisting  or  slipping  sideways  and  holds 
ladder  securely  together.    Such  ladders  cost  more  in  the  first  place  tl 
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(^  the  same  length  constructed  of  2  X  4-  and  1 X  4-  in.  lumber,  but 
it  may  be  kept  low  by  using  the  better  parts  of  discarded  pipe  and 
tbe  shop  crews  make  up  extra  ladders  during  what  would  other- 
spare  time,  while  their  great  durability,  which  largely  reduces  the 
necessitated  by  breakage  and  wear,  makes  it  economical  to  use 
stead  of  all-wood  ladders,  especially  in  more  permanent  manways. 
•1  and  Wood  Ladder  (By  Harold  A.  Linke).— In  Fig.  132  in  shown 
antial  and  inexpensive  mine  ladder,  the  sides  of  which  arc  con- 
i]  of  3  X  4-in.  stuff,  surfaced  two  sides  and  one  edge,  and  the  rungs 
I.  round  mild  steel.  The  bill  of  material  is  as  follows: 
ICO  piecca  3  X  4-m.  by  24^t.  S231E. 

liirty  feet  H-in-  round  mild  Btoel,  cut  into  21  ninga  13H  in.  long  and 
four  19-in.  lengths,  the  Utter  threaded  2  in,  both  ends. 
4^t  ^i'in.  cut  wsahera. 
iight  }'i-in.  squBre  nuts. 

>r  the  ladder  is  made  and  the  bolts  tightened  it  is  well  to  rivet  the 
the  tie  bolts  or  burr  the  exposed  threads  to  prevent  the  nuts  from 

;  off. 

table  Steel  Ladder  (By  L.  0.  Kellogg). — The  Pcnn  Iron  Mining 
the  Menominee  range,  has  adopted  an  all-steel  ladder  for  under- 


Et 
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use.  Fig.  133  shows  the  type  used  in  slopes  and  manwaj^  where 
itallation  is  more  or  less  temporary.  The  ladder  is  12  ft.  long, 
ide  and  weighs  a  little  under  50  lb.  The  sides  are  of  1)^  X  ?i-in. 
;la  with  the  flanges  inside;  the  rungs  are  of  |^-in.  pipe.  The  ends 
pipes  are  bent  at  right  angles  in  opposite  directions,  flattened  and 
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riveted  to  the  channels,  the  rivets  being  countersunk  on  the  < 
The  ladders  are  of  unusually  light  construction,  but  are  found  t 
up  well  in  service  and  are  extremely  convenient  to  carry  about  ar 
as  needed.  They  are  found  preferable  to  the  type  iBrst  tried, 
heavier  channels  and  ^-in.  pipe  and  weighing  nearly  twice  as 
For  permanent  installations,  as  in  the  shaft,  a  much  heavier  ladder 
built  also  entirely  of  steel. 

Pipe-and-angle  Ladder  (By  Edward  S.  Wiard). — The  details 
steel  ladders  used  at  the  Capital  mine,  Georgetown,  Colo.,  were 
out  by  the  superintendent,  E.  C.  Bauman.  The  principal  advan 
these  ladders  as  against  wooden  ones  are  lightness,  portability, 
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FIG.    134. — MINE  LADDER  OF  ANGLE  IRON  AND  PIPE. 


cheapness  in  the  long  run  and  safety.  Fig.  134  shows  the  const 
and  dimensions.  The  rounds  are  made  of  old  1-in.  or  1  J^-in.  pipe 
is  cut  up  into  suitable  lengths,  and  both  ends,  after  heating  in  th 
are  mashed  flat.  The  flattened  ends  are  then  drilled  and  cold-ri^ 
the  angle  irons  forming  the  sides  of  the  ladders.  The  ladders 
Capital  mine  are  made  in  the  10-ft.  lengths,  which  are  easily  h 
They  are  held  in  place  in  the  manways  by  ladder  hooks  placed 
usual  way.  To  hold  the  ladder  away  from  the  wall  plates — ^if  tl 
cedure  is  necessary  to  give  a  good  foothold — blocks  may  be  i 
between  the  ladder  and  the  wall,  the  hook  embracing  both  blc 
ladder.     If  desired,  four  pieces  of  steel  of  the  same  size  and  shape 


SHAFTS  AND  RAISES  171 

rireted  in  pairs  to  the  ends  of  the  ladder  to  attain  the  same  purpose — that 
o(  holding  it  away  from  the  sides  of  the  man  ways.  As  fast  as  the  ladders 
ve  put  into  place  they  are  connected  to  the  lengths  above  or  below  by 
ifih-plates  and  bolts,  so  that  each  section  receives  the  support  not  only  of 
lis  own  ladder  hooks,  but  of  all  the  others. 

The  weight  and  cost  of  this  ladder  at  the  mine  are  as  follows: 

Weisht  ^^. 

inpoundi  '^*** 

Rivets  and  bolts 3                       10.30 

Angles 30                         0.83 

Pipe 27  (half  price)    0.50 

Rsh-platea IJi                     0.04 


Total 61H 

Labor 0.86 


Total  cost $2. 53 

If  the  pipe  is  considered  worthless  the  cost  will  be  reduced  to  SI. 67. 
Tie  material  for  wooden  ladders  will  cost  from  one-fourth  to  one-half 
4e  steel;  the  labor  cost  will  be  as  much  or  greater.  The  greater  cost  of 
^  steel  ladders  is  soon  made  up  by  the  longer  life. 

Wood  vs.  Steel  Mine  Ladders  (By  George  E.  Collins). — In  the  Engi- 
^ng  and  Mining  Journal  of  May  29,  was  a  note  with  sketch  by  my 
fr»nd  E.  S.  Wiard,  about  steel  ladders  used  at  the  Capital  mine,  Ceorge- 
^^^,  as  to  which  I  wish  to  suggest  a  word  of  warning.  In  most  mines 
filch  ladders  would  be  unsafe.  Moisture  is  apt  to  collect  behind  the 
"ings  where  the  latter  are  riveted  to  the  sides.  This  results  in  rust, 
^  when  the  rivet  has  rusted  through  the  ladders  are  very  dangerous, 
^  the  defect  is  not  visible.  Steel  ladders  should  be  used  only  where 
milxiy  of  dry  rot  renders  wood  unsuitable;  and  even  then  I  believe  a 
«®gn  in  which  the  pipe  nmgs  actually  pass  through  the  sides  would 
I*  safer  and  more  generally  preferable.  Even  in  a  dry  mine  there  is 
J^Tially  moisture  enough  to  develop  rust  on  metal  surfaces,  especially 
^D  two  such  surfaces  are  in  approximate  but  not  actual  contact. 

In  my  experience,  light  weight  in  ladders  is  ordinarily  a  matter  of 
*ft)ndan'  importance.     Where  a  length  of  ladder  has  to  be  moved  fre- 
quently, very  light  ladders  will  of  course  be  built.     Ladders  are  intended 
primarily  to  travel  on;  and  next  to  safety,  convenience  in  climbing  is  the 
most  important  requisite.     Pipe  or  other  metal  rungs  are  cold  to  the 
iands,  and  when  wet  and  gritty  cut  the  skin  more  than  wooden  rungs. 
Moreover,  pipe  is  .slippery  and  does  not  afford  so  good  a  grip  for  the  feet 
«  wood. 

In  most  places,  wooden  ladders  are  best.  Probably  the  most  gener- 
ally suitable  design,  taking  convenience  and  cost  into  consideration,  is  that 
shown  in  Fig.  135,  where  sides  and  rungs  are  both  made  of  2  X  4  stocky 
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the  rungs  being  inset  1  or  1}^  in.  into  the  sides.     If  neatly  made  of  dr  ' 
lumber,  the  rungs  swell  when  wet,  so  that  they  are  firmly  held  in  the  dotf  - 
even  if  the  nails  with  which  they  are  originally  secured  should  rust  oui 
Worn  rungs  are  easily  replaced — an  important  consideration,  for  the  neg 
Icct  of  which  there  is  no  excuse — ^and  even  when  a  rung  is  worn  throu^  O  _ 
broken,  the  pieces  hold  sufficiently  for  safe  travel.     Such  ladders  made  o  ... 
red  spruce,  at  a  high-altitude  mine  in  Colorado,  cost  10)^  cts.  per  foa 
complete  as  against  Mr.  Wiard's  figure  of  25  cts.  per  foot  for  the  fltee  _ 
ladders.    Their  life,  apart  from  damage  by  falling  rocks — which  in  mj 
experience  is  equally  destructive  to  the  1-  or  l3^-in.  pipe — is  very  long 
sometimes  exceeding  that  of  the  mine  itself. 

Where  the  ladders  are  exposed  to  the  drip  of  acid  water,  I  have  used 
the  form  shown  in  Fig.  136.  Here  the  rungs  are  made  of  2  X  4  or  2  X  fi 
lumber,  sawed  on  an  angle  lengthwise,  so  as  to  make  pieces  of  the  sectioi^^ 


\  Sec+ion  A-B 
S:  ^-"-Lwhen  Lumber 
IS  2x4 


I    Sec+ion  A-B 
^       when  Lumber 


FIG.    135. 

LIGHT  WOODKN  MINE  LADDERS. 


as  illustrated  Ij'^  in.  one  side  and  23^^  in.  the  other,  when  sawed  froi 
2X4  lumber,  or  2J^  in.  and  3J^  in.  respectively,  when  sawed  frome^^- 
2X6  lumber.     In  either  case,  one  cut  in  the  side  pieces  is  made  at  right- 
angles  and  the  other  obliquely,  so  that  the  rungs  are  firmly  held  without^ 
nails.     Of  course  the  flat  side  of  the  rungs  is  placed  uppermost.    These 
ladders  cost  but  a  trifle  more  than  the  first  mentioned.     Where  there  is 
liability  of  dry  rot,  I  have  used  2X4  lumber  for  the  sides  and  old  pipe 
sawed  into  lengths  for  rungs.     If  the  holes  in  the  sides  are  a  tight  fit,  no 
other  fastening  is  necessary.     I  do  not  know  why  wooden  uprights  last 
so  much  longer  than  rungs — to  a  greater  extent  than  the  increased  section 
would  suggest — but  such,  in  my  experience,  is  the  fact.     The  sides  might 
be  dipped  in  creosote  or  treated  with  copper  sulphate,  although  I  person- 
ally have  not  tried  either.     Either  preservative  used  on  wooden  rungSi 
would  be  a  nuisance.     The  facility  with  which  the  sides  of  wooden  ladders* 
may  be  spiked  to  timbers  or  fastened  to  one  another  by  means  of  cleats  11 
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h  gnater  than  that  by  which  Bteel  Udders  can  be  suitably  fastened  by 
s  or  staples.    Of  eourae  the  advantage  mentioned  by  Mr.  Wiard,  of 

sntioD  bmg  supported  by  the  otheis,  may  and  usually  does  apply 
oodeo  ladders  as  well  as  to  those  made  of  steel.  In  the  old  district 
ilpm  County,  ladders  usually  have  sides  of  2  X  4  lumber,  with  rungs 
e  either  of  round  1  J-^-in-  hardwood  or  (rf  2  X  2  native  lumber  cham- 
i  at  the  edges  and  turned  down  at  the  ends  to  I^^in.,  which  fit  closely 

i  round  hole  of  equal  diameter  in  the  aide  pieces.    A  nail  through  the 


'  Luto  the  rungs  at  each  hole  adds  some  further  security.  These  are 
il  ladders  to  climb,  but  are  not  quite  so  safe  as  those  made  of  2  X  4 
i  nor  so  durable.  They  retail  at  the  rate  of  12  cts.  per  running  foot. 
s  made  of  1  X  3  or  1X4  are  sometimes  used,  but  are  not  strong 
igh,  and  give  poor  footing.  They  should  be  used  for  movable 
era  only. 

sabella  Knockdown  Iron  Ladder  (By  Leo  H.  P.  Kncip). — The  ladder 
■1}  in  Fig.  137  is  one  installed  in  the  new  steel  and  concrete  shaft  of 
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the  Isabella  miDe,  at  Palmer,  Mich.,  operated  by  the  Cascade  Mini 
The  ladder  was  devised  by  Francis  H.  Tippctt,  as  a  result  of  a  co 
tion  promoted  by  the  superintendent,  Thomas  J.  Nicholas.  The 
uprights  are  2  X  2  X  K6-i°-  angles,  the  rungs  are  Mr^-  iron,  Thi 
are  inserted  through  J^-in.  holes  in  the  angles  and  drop  into  a  taper  i 
downward  from  the  hole.  A  pair  of  grooves  in  each  end  hold  the  r 
the  Sange  against  turning  and  also  brace  the  angles  against  side  n 
The  rung  is  locked  in  with  a  swing  lug  having  a  beveled  bottom,  as  t 


If  a  rung  should  break,  a  new  one  can  be  inserted  without  taking  do 
ladder  or  springing  it.  The  ladder  contains  no  threads,  bolts  or  ul 
can  be  made  without  special  tools  in  any  mine  shop. 

Hetllod  of  Hanging  Ladders. — When  ladders  are  required  oi 
temporary  use  in  raises  and  millholes  in  the  mines  of  the  Copper 
Company,  in  the  Lake  Superior  country,  it  is  the  custom  to  use  ; 
12^t.  ladders;  the  lower  one  rests  upon  the  ground  while  each  of  the 
is  carried  by  ^-in.  round-^ron,  S-shaped  books  from  the  ladder  be 


SHAFTS  AND  HAISBS 


175 


1  in  Fig.  138.  The  ladders  are  made  of  oak  with  2  X  4-in.  legs  ami 
l}i  m.  in  diameter  Bpaced  1  ft.  apart.  Three  tie-rods  are  used: 
it  the  center;  one  below  the  second  nmg  from  the  bottom;  and  one 
!  the  second  rung  from  the  top.  The  S  hooks  grip  the  ladders  by 
e-iods  &nd  the  laddeis  overlap  at  the  junction.  It  is  better  to  place 
1,-erUp  of  the  lower  ladder  on  top  of  the  upper  one,  provided  they  are 
led,  as  they  should  be,  since  that  arrangement  makes  it  easier  for  a 


ming  down  to  know  when  he  has  reached  a  junction.     A  temporary 

-s  usually  put  in  the  raises  at  intervals  of  every  two  ladders  whenever 

>r  more  ladciers  are  used,     Spraga  are  used  to  prevent  side  awing. 

-erlap  is  so  long  that  there  is  no  danger  of  hinging  of  the  ladders  at 

ictions, 

rtical-shaft  Sted  Stairway  {Coal  Age).— The  air  shaft  or  auxiliary 

if  the  Bunsen.Coal  Co.,  Danville,  111.,  is  divided  into  three  compart- 
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ments  and  lined  with  concrete.    One  of  the  compartments,  about  5  ! 
ft.,  is  reserved  for  a  man  way  and  fitted  with  a  steel  stairway.    The  i 
is  vertical,  rectangular,  11  X  25  ft.  inside  lining,  and  about  210  ft.  c 
The  stairway,  as  shown  in  Fig.  139,  is  of  zigzag  pattern  and,  toge 
with  the  landings,  occupies  a  space  longitudinally  in  the  shaft  for  a  w 
of  5  ft.  ^\i  in.     Each  flight  rises  on  a  39°  25'  angle  from  the  horiwi 
and  is  8  ft.  long.    The  separate  flights,  including  the  landings,  are  i: 
ported  on  8-in.  channels  weighing  113^  lb.  per  foot,  placed  crosswis 
the  shaft,  which  in  turn  are  supported  at  one  end  on  the  10-in.  I-lx 
dividers,  while  the  other  end  is  secured  in  the  concrete  end  wall  and  h 
bearing  of  6  in.    The  channels  are  placed  2  ft.  5J^  in.  from  the  side  iw 
and  are  spaced  vertically  5  ft.  center  to  center,  alternating  for  each  fli| 
The  stair  stringers  are  yi  in.  thick  by  7  in.  deep.    The  treads  are  J^  y 
in.  by  2  ft.  6  in.,  with  checkered  surfaces,  and  are  supported  on  IJ^  X 
X  3^-in.  angles,  riveted  to  the  stringers.    The  rise  between  treads  k 
in.    The  landing  plates  are  }^  in.  by  2  ft.  9  in.  by  5  ft.,  and  are  1 
checkered  on  the  surface.    Three  lugs  of  3 J^  X  6  X  %-in.  an^e  iron 
riveted  to  the  landing  plate  and  fastened  to  the  concrete  wall  by  IM 
of  ^  X  5-in.  expansion  bolts  well  drawn  up.    The  hand  railings  areilii 
up  of  two  lines  of  l3^-in.  pipe;  the  uprights  are  bolted  to  the  stair  rtrini 
and  connected  to  each  line  of  railing.    The  total  weight  per  vertical  f 
of  stairway  and  landings,  not  including  the  channel  supports,  is  100 
The  stairway  is  easy  for  the  men  to  walk  on  and  is  of  economical  dedgn 
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in  each  24  hr.  there  was  8hr.  of  work  for  each  man.    The  incomii^  t , 
would  relieve  the  outgoing  shift  at  the  working  face  and  there 
no  intermission  in  the  work  for  the  purpose  of  eating  a  meal;  this  eB. 
nated  the  delay  of  the  meal  time  and  the  slackening  of  work  foUan 
heavy  eating. 

After  spitting  the  round,  the  men  walked  back  in  the  tunnel  ab 
1000  ft.  The  holes  were  counted  and  inunediately  after  the  laat  Iif 
went  off  the  men  started  toward  the  face  again.  The  fans  being  in  i 
operation  continuously,  no  smoke  was  encountered  until  within  about 
ft.  of  the  face.  One  man  then  carried  to  the  breast  a  water  hose,  p 
viously  connected  to  the  water  line,  and  sprayed  the  muck.  Meanwfa 
the  manifold  was  connected  to  the  air  Une  and  the  air  hose*  attadi 
thereto.  The  top  bar  was  next  brought  up  and  jacked  into  place;  ti 
machines  were  placed  on  the  bar,  the  air  hose  connected  as  soon  as  poa 
ble  and  drilling  started.  At  the  beginning  of  tunneling  operations  it  ] 
quired  about  30  min.  from  the  time  the  last  lifter  was  fired  until  the  tc 
bar  machines  were  running.  By  the  end  of  the  imdertaking  this  tcxik  f 
quently  only  10  min.  and  seldom  more  than  15.  With  the  top  machil 
in  operation,  the  four  lower-bar  machinemen  started  mucking  out  to  ma 
room  for  the  lower  bar.  They  threw  back  to  the  slick  sheet,  from  win 
the  muckers  loaded  into  the  cars.  It  was  usually  possible  to  set  the  Ion 
bar  and  finish  drilling  the  lower  holes  by  the  time  the  top  machines  wi 
finished,  so  that  all  of  the  machines  were  torn  down  together. 

While  the  machines  were  being  placed  in  position,  mucking  begl 
The  empty  car  was  brought  ahead  and  the  track  cleaned  up  to  the  sU 
sheet.  Of  the  six  muckers,  four  were  shoveling  continually  and  ti 
resting.  The  average  output  of  the  force  was  10  to  12  tons  per  hoi 
On  a  slick  sheet  beside  the  track,  within  50  ft.  of  the  face  at  all  times, ; 
empty  car  was  kept.  Whenever  a  car  was  loaded,  the  carman  took 
down  the  track  and  brought  back  the  empty.  There  was  thus  only 
fraction  of  a  minute  lost  in  changing  cars.  A  few  hundred  feet  back  frc 
the  face  another  slick  sheet  was  maintained  and  when  the  locomoti 
brought  in  a  train  of  empties,  they  were  thrown  off  the  track  on  tl 
sheet.  The  loaded  cars  were  run  back  to  this  point,  made  up  into  a  tra 
and  hauled  out.  From  this  latter  sheet,  the  empty  cars  were  run  one  a1 
time  up  to  the  sheet  near  the  face.  The  empty  cars  weighed  about  111 
lb.  and  were  handled  by  a  man  using  a  crowbar.  The  sheets  were  ke 
about  the  same  height  as  the  top  of  the  rail  so  that  the  car  required  to  I 
lifted  only  the  height  of  the  flange.  No  switches  were  used  anywhei 
At  no  time  did  the  removal  of  the  muck  limit  the  speed  of  drifting  or  i 
terfene  with  the  drilling  cycle.  The  steel  plates  used  for  the  slick  she 
fiidhigs  w^Kt*  ^4  X  48  X  140  in.  The  siding  some  distance  from  the  fa 
4S  %:  W  h.  long;  directly  opposite  it  were  )^^  X  22  X  140-in.  sheel 


180  DETAILS  OF  PRACTICAL  MINING 

The  muck  from  the  face  was  hand  trammed  at  iBrst;  subsequently  a 
storage-battery  locomotive  was  used,  transporting  material,  men  and 
waste  rock.     This  was  a  4-ton  Jeffrey  machine,  equipped  with  63  Edison/"! 
A-8,  nickelnsteel  cells.     The  Matheson  side-dumping  roller-bearing  cars  ' 
used  had  a  capacity  of  30  cu.  ft.     Drill  steel  and  miscellaneous  material 
were  handled  principally  on  small  flat  cars.     The  30-ft.  capacity  cars 
were  the  largest  that  could  be  used  on  the  slick-sheet  sidings.     They  were 
loaded  heaping  full,  since,  when  loaded,  they  did  not  require  to  be  deraUed. 
The  track  gage  was  24  in.,  the  widest  for  which  the  side-dump  cars  could 
be  built  and  allow  the  loaded  car  on  the  track  to  pass  the  empty  on  the 
siding.     At  the  beginning  of  operations,  the  locomotive  hauled  out  12 
cars  in  a  train,  but  as  the  length  of  the  tunnel  increased,  it  became  neces- 
sary eventually  to  handle  trains  of  30  cars.    The  material  was  used  for 
fills  on  the  surface  railroad  between  the  tunnel  portal  and  the  mill  site,  the  - 
filling  being  dumped  from  temporary  trestles  constructed  for  the  purpose. 
One  motorman  and  one  brakeman  handled  and  dumped  the  trains. 

An  exhaust  ventilating  system  was  used.  The  first  fan  was  placed^ 
just  outside  the  tunnel,  exhausting  3000  cu.  ft.  of  free  air  per  minute;  a."l 
3000  ft.  in  a  second  fan  was  installed  in  series  to  handle  the  same  amourm.' 
of  air;  at  intervals  of  about  2550  ft.  additional  fans  were  installed.  -i 
15-in.  ventilating  pipe  was  made  up  of  18-gage  galvanized  iron  in 
lengths.  The  lengths  were  provided  with  sUp  joints  with  lugs  for 
them  together;  all  joints  were  wrapped  with  tarred  canvas  to  insure  tbm 
being  air-tight.  The  ventilating  pipe  was  carried  on  4  X  6-in.  verti 
posts  spaced  15  ft.  It  was  kept  close  to  the  face  and  protected  by  a  btmXJ 
head  of  ties.  A  compressed-air  line  was  carried  along  the  bottom  <^ 
4  X  4-in.  sills,  which  also  supported  the  board  walk;  the  end  of  this  l>»I 
was  protected  by  the  same  bulkhead.  The  main  line  was  always  t 
within  a  hose  length  of  the  face.     The  arrangement  is  shown  in  Fig. 

The  rails  were  50  lb.,  laid  on  6  X  8-in.  by  6-ft.  ties.     Six  wires 
carried  the  length  of  the  tunnel;  three  of  these  were  used  for  the  sin 
phase,  110-volt  lighting  system,  the  purpose  of  the  third  wire  being 
give  equal  voltage  at  all  points  in  the  tunnel.     The  other  three 
constituted  the  three-phase,  440-volt  alternating  circuit  for  the  ventil 
ing-fan  motors. 

Drilling  was  started  November,  1912,  but  the  work  was  not  consideJ*^ 
as  completely  organized  until  December,  1912.  Between  Dec.  1,  13  J- " 
and  April  1,  1914,  a  period  of  16  months,  the  tunnel  was  advanced  8707  ^ 
with  a  single  heading,  an  average  of  544.2  ft.  per  month.  During  the  1^^ 
six  months,  the  average  monthly  advance  was  5^!^  ft.  The  great^^ 
monthly  advance  was  661  ft.  made  in  N^ovember,  19137*N^t  various  tiHB 
advances  of  24  ft.  per  day  were  made. 

On  account  of  the  peculiar  ahift  arrangement,  the  men  ^^  P^^  ^' 
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turn  and  clear  the  back  or  top  of  the  drift,  is  moved  out  a  little  on  the  bar-; . 
and  the  top  center-cut  holes  1  and  2  are  drilled.    If  the  bar  is  set  up  cor- .: 
rectly  in  a  drift  of  the  size  shown,  the  machine  can  be  dumped  enough  to . 
reach  the  center  of  the  drift  heading  with  the  bottom  of  the  hole.    The  - 
machine  is  then  turned  under  the  bar  and  the  side  holes  7  and  8  and  the 
cut  holes  5  and  6  are  drilled.    The  crossbar  is  next  dropped  to  position  B, 
the  machine  is  set  up  on  top  and  the  side  holes  13  and  14  drilled.    Finally, 
the  machines  are  turned  under  the  bar,  tipped  up  in  front  so  that  the 
crank  just  clears  the  bottom  of  the  drift  and  holes  3  and  4  are  drilled  80 
as  about  to  meet  1  and  2  in  the  center  of  the  heading.    The  four  lifters, 
15,  16,  17  and  18,  are  drilled  last,  except  that,  if  there  is  time  enough, 
relievers  something  like  X  and  Y  may  be  put  in  to  make  sure.     When 
sufficiently  strong  explosive  is  used,  however,  the  round  will  break  with- 
out these  last. 

The  full  round  shown  in  the  illustration  is  designed  for  hard  rock,  but  a 
modified  round  of  this  kind  could  be  used  almost  anywhere.  In  softer 
and  better  breaking  ground,  cut  holes  5  and  6,  relievers  X  and  Y,  one  lifter 
and  one  back  hole  can  be  left  out,  but  the  four  cut-holes  1,  2,  3  and  4  are 
nearly  always  used  and  are  pitched  up  or  down,  and  in,  to  meet  about  at 
the  center.  There  are  two  reasons  why  this  round  is  practically  impossible 
with  piston  drills.  First,  they  cannot  drill  it  fast  enough,  particulaily 
on  account  of  the  dry  holes;  and  second,  the  size  of  the  piston  drill  is  too 
great  to  permit  operating  it  in  the  positions  necessary  to  give  the  holes  the 
proper  pitch  and  angle. 

At  2  is  shown  another  pyramid  cut  as  used  in  some  of  the  mines  of 
Mexico  for  driving  small  drifts  in  hard  rock.  This  round  is  drilled  from 
an  arm  mounted  on  a  column,  A  and  C,  A^  and  C^  representing  the  ver- 
tical positions  of  the  arm,  and  A^  the  horizontal  position  of  the  arm  and 
drill  on  both  sides  of  the  column;  the  colunm  is  placed  midway  between 
the  walls  of  the  drift.  Holes  4  and  5  are  first  drilled  from  the  top  of  the 
arm,  on  the  right-hand  set-up.  The  drill  is  then  swung  imder  the  arm 
and  hole  6  put  in.  Next  the  arm  is  swung  to  the  left-hand  side  of  the 
column  and  hole  7  drilled.  The  machine  is  turned  to  the  top  of  the  arm 
and  holes  1,  2  and  3  are  drilled.  The  arm  and  drill  are  then  dropped  to 
C  and  hole  8  drilled;  the  machine  is  swung  under  and  9,  10  and  11  put  in. 
ITolos  13  and  14  are  drilled  by  swinging  the  arm  and  drill  to  the  right  of 
the  column  with  the  machine  underneath.  The  machine  is  turned  on 
top  of  the  arm  and  hole  12  drilled,  which  completes  the  round.  For 
extrem(»ly  hard  ground  extra  holes  may  be  drilled  with  the  arm  and 
machine  at  B,  but  in  all  moderately  hard  rock  this  has  not  been  found 
necessary. 

A  round  of  liolos  employed  in  the  mines  of  South  Africa,  in  a  drift  9  ft. 
wide  by  7  ft.  high,  is  shown  at  3.     It  usually  comprises  12  holes.     Hole 
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Wssomrtimes  drill»l  when  the  rock  is  uot  breaking  properly,  while  both 

I!)  and  14  are  used  when  extremely  hard  rock  la  encouiitered.     The  tlia- 

iDcc  between  holes  1,  2,  3  and  4  in  the  vertical  line  is  approximately  2  ft., 

■wiae  the  distance  between  holes  5,  6,  7  and  8.     Holes  9,  10,  11  and  12, 

■  111  other  words,  the  cut  holes,  are  put  in  approximately  4  ft.  apart  at 
i "  fiice  of  the  rock,  but  holes  9  and  10  slant  downward  and  inward  and 
nieet  holes  11  and  12,  which  slant  upward  and  inward.  The  distance 
bptwwn  the  junction  of  holes  9  and  11,  and  10  and  12,  at  the  bottom,  is 
ipiiroximatcly  18  in.     Hole  13,  when  used,  is  put  in  l,l2  ft.  below  the  top 

!  the  drift  and  slanting  downward  until  it  comes  to  about  a  central  point 
:^  iu.  from  the  junction  of  holes  9  and  11  and  from  that  of  10  and  12. 
!i  lie  14,  when  used,  is  put  in  at  the  face,  about  2  ft.  6  in.  from  the  center 

i  ihe  cut,  and  slants  in  aa  shown  to  a  distance  of  about  18  in.  from  the 
'  inrtion  of  holes  ID  and  12.     Usually,  however,  holes  13  and  14  are  not 

i-cj.  The  round  of  12  holes  generally  breaks  between  5f^  and  6  ft. 
"f  ground.     The  machine  is  mounted  on  a  column  and  arm. 

A  round  used  in  the  Cripple  Creek  district  of  Colorado  is  shown  at  4. 
Ir  consists  of  17  holes  and  is  used  only  in  drifts  8  ft.  high  by  6  ft.  wide  or 
liirger,  where  the  rock  is  an  exceedingly  hard  phonolite.  It  will  be  noted 
that  with  the  exception  of  the  back  holes  1,  2  and  3,  all  the  holes  point 
linwnward.  This  round  will  break  between  5  and  6  ft.  of  ground.  The 
•jme  round  is  shown  at  5,  modified  for  a  smaller  drift,  one  7  ft.  high  and 

■  fi.  wide.  It  consists  of  but  1 1  holes  and  is  used  for  drilling  in  brecciated 
'  filiation  and  in  vein  matter.  The  ordinary  double-screw  column  with 
I'fje  set-up  is  used  for  both  rounds.     Of  course,  the  arm  is  shifted  from 

I'i''  to  side  and  lowered  as  occasion  requires,  the  holes  being  drilled  from 
'jth  above  and  below  the  arm.  These  rounds  arc  varied  slightly  with 
.'II-  nature  of  the  ground;  fewer  holes  are  sometimes  drilled,  but  never 
■■Hire. 

A  round  used  several  years  ago  in  driving  the  Lucania  tunnel  at  Idaho 
"jirings,  Colo.,  is  illustrated  at  6.  This  tunnel  is  9  ft.  6  in.  high  by  8  ft. 
'■i<ie,  and  the  advance  averaged  between  7  ft.  6  in,  and  8  ft.  per  round. 
I  lie  set-up  involved  the  use  of  two  columns,  one  carrying  two  arms  and 
ill'  other  one  arm,  making  a  total  of  three  machines.  Short  cut-holes  1, 
J  :uid  3  were  drilled  6  ft.  deep;  long  cut-holes  4,  5,  6,  7,  8  and  9,  9  ft.  6  in. 
Ii^p;  relievers  10,  11,  12  and  13,  8  ft.  deep;  back  holes  14,  15  and  16,  8 
:!  deep;  aide  holes  17,  18,  19,  20,  21  and  22,  8  ft.  deep;  lifters  23,  24  and 
i'j,  8  ft.  deep.  Holes  6,  2,  3,  9,  11,  13,  23,  24  and  25  were  drilled  by  the 
i-itlom  machine;  the  rest  were  drilled  by  the  two  top  machines.  The 
1  iind  was  shot  in  the  order  numbered,  the  two  cuts  being  loaded  and 
'■"<!d  first.     The  remainder  of  the  round  was  then  loaded  and  fired. 

ind  employed  in  the  Michigan  copper  country  for  what  is  known 
aeadriftstopeiaexhibited  at  7,  the  width  of  the  working  varying  according 
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to  the  width  of  the  lode;  the  object  is  to  take  out  all  of  the  rock  between 
the  foot  and  hajiging  walls,  the  holes  being  pointed  in  some  cases  toward 
the  foot  and  in  others  toward  the  hanging.  The  round  as  illustrated 
would  do  for  an  8  X  14-ft.  drift.  The  set-up  consists  of  a  double-«crew 
column  with  arm. 

At  8  is  shown  the  method  in  use  at  the  Quincy  mine  for  small  drifts; 
it  works  satisfactorily  in  this  particular  case  owing  to  the  fact  that  the 
driving  is  done  entirely  through  trap,  there  being  no  copper  to  contend 
with.  This  round  is  not  good,  however,  in  ground  that  is  heavily  charged 
with  copper,  since  great  difficulty  would  be  encountered  in  getting  the 
cuttings  out  of  the  holes.    In  such  cases  the  direction  of  the  holes  should 


lit'  rrvrrwil  wt  hs  to  point  upward.  The  round  is  shown  for  a  6  X  7-ft. 
drift  mill  is  drilUnl  from  column  and  arm.  The  boles  are  drilled  to  the 
followinK  depths:  1,  :>  and  3,  2  ft.  (J  in.  deep;  3,  4,  14  and  15,  3  ft.  6  in. 
d.vp;  I'.l,  I'OiindlM.lft.dtH'p;  5, 13  and  16,  4  ft.  6  in.  deep;  9,  10,  U,  12 
iiiul  IS,  .">  fl.  S  in.  liivp;  7,  S  smd  17,  6  ft.  deep. 

At  Disiliiisinili-ihi  niniid  of  holes  for  an  8  X  12-ft.  drift  as  used  in  the 
Oolu'i'  iiiiiii'  ni'jir  Iron  Kiver.  The  ground  was  a  gray  slate.  The  holes 
ueri'dnlli'd  from  ti  i-olumn  and  arm  and  required  two  set-ups,  owing  to  the 
Hid.-iie-^s  of  the  diift.  -Ml  iKiles  were  drilletl  to  a  depth  of  6  ft.  with  the 
(>M'i'|ii  inn  of  I  liosi'  iiuinluTeil  !i,  ti,  lo  and  Iti,  which  were  drilled  5  ft.  6  in. 


d.>. 
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ml  ciiiployiil  in  medium-hard  iron  ore  at  the  Cary  mine.  Hurley, 
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Wis.,  is  shown  at  10.     The  size  of  the  drift  is  8  X  8  ft.     All  holes  with 

&  exception  of  18, 19  and  20  look  up  a  little  above  the  horisontal.     Holes 

1,2,4,5, 9, 10,12, 13  and  17  are  diilled  5  ft.  deep;  18, 19  ODd  20, 5  ft.  6  in. 

deep;  3,  6,  7,  11,  14  and  15,  5  ft.  8  in.  deep;  8  and  16,  6  ft.  6  in.  deep. 

Ttus  cut  breaks  well  and  lengthens  the  drift  4}^  ft.  with  each  round.    The 

nmod  b  drilled  with  column  and  arm  set-up. 

Mter  the  trial  of  several  systems  of  placing  the  drill  holes  for  the 

Booeevelt  tunnel,  that  shown  in  Fig.  142  finally  proved  to  be  best  adapted 
to  the  tough  nature  of  the  jointless  rock.  W'ater-Leyner  drills  were 
employed.  In  attacking  the  ordinary  rock,  all  holes  were  drilled  8  ft. 
otept  the  cuts  and  relief  cuts,  Nos.  1  to  8,  inclusive,  which  were  drilled 
to  a  lO^t.  depth.     In  tougher  ground,  these  depths  were  each  cut  down  2 


ft.,  and  in  addition  to  the  22  holes  used  on  the  ordinary  rock  and  num- 
bered in  the  illustration,  the  six  extra  holes  X  were  put  in.  At  first,  even 
with  the  use  of  from  300  to  350  lb.  of  60  per  cent,  dynamite,  great  difR- 
eulty  was  experienced  in  properly  blasting  the  eight  cut-holes,  sometimes 
Beveral  loadings  being  necessary  to  blow  out  the  cut.  Finally,  however, 
after  putting  in  the  two  extra  cuts  shown,  even  the  toughest  ground 
yielded.  The  system  of  placing  the  holes  was  evolved  with  a  view  not 
only  to  blasting  the  rock  to  the  best  advantage,  but  also  to  allow  the 
peatest  economy  of  time  in  drilling.  These  ends  proved  to  be  Iwjst 
effected  by  mounting  the  two  Leyner  drills  on  a  single,  horizontal  cross- 
bar, instead  of  on  the  more  usual  two  independent  vertical  columns.  In 
tbia  way  even  the  maximum  number  of  28  holes  required  but  two  set-ups 
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of  the  bar.  The  grade  line  was  carried  about  18  in.  below  the  top  a 
bore  and  about  8  to  12  in.  below  this  was  placed  the  bar.  .From  this^ 
center  and  corner  back-holes  were  drilled,  and  then  by  revolving  the  ^ 
around  and  beneath  the  supporting  bar,  all  of  the  remaining  holes  ex<^ 
center  lifters  and  bottom  comers  were  put  in.  From  the  second  positi^ 
of  the  bar,  usually  about  18  to  24  in.  above  the  floor,  the  last  four  ho^^ 
were  put  in.  In  tough  ground  an  extra  center-cut  hole  X  was  also  put 
from  this  set-up. 

The  Laramie-Poudre  tunnel  at  the  beginning  of  the  year  1911  heldtt^ 
best  two  American  tunnel-driving  records:  609  ft.  in  January,  1911,  antf 
653  ft.  in  March.  Fig.  143  shows  the  layout  of  the  holes  in  regular  work. 
The  holes  were  drilled  and  shot  in  the  succession  numbered  in  the  cat, 
requiring  two  set-ups  of  the  tunnel  bar,  no  coliunn  being  used.  The  uppei 
set-up  was  drilled  on  top  of  the  muck  pile,  and  in  the  meantime  the  mud 
was  cleared  away,  when  the  bar  was  lowered  and  the  lifters  put  in.  Holei 
were  starteii  2}i  in.  in  diameter  and  bottomed  at  1^^  in.  Two  wate: 
Leyner  machines  were  used,  drilling  10-ft.  and  12-ft.  holes.  In  case  o 
extremely  hard  rock  a  third  machine  was  mounted,  each  machine  drillinj 
holes  as  follows:  Those  lettered  LT  were  drilled  by  the  left-hand  machim 
on  the  top  set-up,  those  marked  CT  by  the  center  machine  on  the  to] 
sot-up,  and  those  marked  RT  by  the  right-hand  machine  on  the  top  set 
up.  The  bar  was  then  lo\\'ered  and  each  machine  put  in  a  lifter,  lettered 
Lliy  CB  and  RB.  The  blasting  charge  for  a  round  generally  consisted 
of  HlH)ut  100  sticks  of  100  per  cent,  gelatin,  150  sticks  of  60  per  cent,  anc 
250  sticks  of  50  per  cent. 

Drift  Round  in  Flat  Sediments. — In  Fig.  144  is  shown  the  side-cu 
drift  round  used  in  southeastern  Missouri  for  drifts  in  the  flat-dippinj 
dolomite  that  forms  the  country  rock.  The  drifts  are  about  6}i  ft.  higl 
and  8  ft.  wide.  Other  types  of  rounds  have  been  tried.  In  one  of  tb 
mines  whore  Leyner  drills  are  used,  the  Leyner  center,  pyramidal  cut  ha 
boon  tried,  but  it  did  not  prove  so  satisfactory  as  the  side  cut.  Th( 
Western  cut,  in  which  the  holes  are  drawn  from  the  bottom  with  lifters  U 
take  up  the  bottom  bench  lift  under  the  cut,  has  also  been  tried,  but  th 
side-cut  has  held  its  own. 

Only  at  the  mines  of  the  Desloge  Consolidated  is  there  used  t 
different  cut.  There,  when  drifting  in  ore,  a  center  V-shaped  cut  is  use( 
in  the  drift,  and  a  drift  11  ft.  wide  and  6>^  ft.  high  is  driven.  This,  it  ii 
statod,  can  be  advanced  as  fast  as  the  smaller  drift.  Two  one-mai 
machines  drill  18  holes  to  the  round  making  a  total  drilling  of  about  10( 
ft.  A  round  will  square  up  about  5  ft.,  while  the  average  speed  is  90  ti 
100  ft.  per  25-day  month.  About  50  lb.  of  dynamite  breaks  the  25  U 
30  tons  of  rock  coming  from  the  round.  The  only  extra  expense  is  ii 
handling  the  rock  and  when  the  work  is  in  ore  this  is  broken  much  mop 
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aplj  owing  to  the  much  smaller  amount  of  d3mamite  used  per  ton 

ieo. 

The  reason  the  side-cut  proves  so  satisfactory  in  this  sedimentary  for- 

ion  is  that  the  holes,  owing  to  the  flat  dip  of  the  limestone,  are  always 

in  the  same  bed.    Consequently,  they  are  easier  to  drill  and  break 

f  from  being  in  rock  of  the  same  character  for  their  entire  depth. 

ie  drilled  downward  there  is  frequently  a  tendency  for  the  holes  to 

-ring/'  breaking  out  in  the  weaker  beds  and  leaving  the  more 

ng  beds  standing.     This  causes  the  holes  that  follow  to  break 

',  and  the  entire  roimd  is  often  held  up. 

^0  one-man  piston  drills  are  usually  used  in  a  drift,  one  mounted 
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FIG.    144. SOUTHEASTERN  MISSOURI  SIDE  CUT  FOR  DRIFTS. 


side  of  a  vertical  column.  With  two  drills  a  round  can  be  drilled 
ted  in  one  shift.  In  drifting  the  drilling  is  done  only  on  day  shift, 
machine  men  always  have  a  clean  face  to  start  with.  A  one-man 
lachine  will  drill  about  40  ft.  of  hole  in  average  ground,  taking  out 

required  in  setting  up  and  loading  and  blasting.     A  Leyner  drill 
1  been  known  to  put  in  a  drift  round  in  a  shift  with  one  man  run- 
n  the  mines  where  that  type  of  drill  is  used. 
I  this  side  cut,  the  round  is  alternated  from  one  side  to  the  other. 

will  square  up  from  4  to  4}^  ft.  per  shift,  and  the  average  speed 
ig  in  the  district  is  about  90  ft.  per  month  of  26  days.  Generally 
to  14  holes  will  break  a  round  as  shown  in  the  accompanying  dia- 
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gram.  About  20  lb.  of  dynamite  per  foot  is  used  in  such  a  drift  and  from 
12  to  18  tons  broken  by  a  round.  The  cost  is  about  $10  to  $11  per  foot, 
of  which  about  25  per  cent,  is  for  labor,  this  cost  covering  the  direct 
charges  such  as  breaking,  shoveling,  tramming,  drill  upkeep,  air  and 
explosives. 

Rapid  Drifting  by  St.  Joseph  Lead  Co.— The  St.  Joseph  Lead  Go. 
connected  its  No.  1  and  No.  7  mines  at  Bonne  Terre,  Mo.,  with  a  drift 
7  ft.  high  by  12  ft.  wide  in  hard  unstratified  limestone.  A  record  of  455  ft. 
was  made  in  25  working  days  of  three  shifts  each,  or  75  eight-hour  shifts. 
The  force  consisted  of  three  machine  men,  three  chuck  tenders,  two 
muckers  and  one  mule  driver  for  each  shift.  Three  Sullivan  2^-in. 
piston  drills  were  used;  the  air  was  supplied  under  90-lb.  pressure.     The 
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FIG.    145. — FIPTE EN-HOLE  ROUND  FOR  WIDE  DRIFT. 

drilling  was  done  from  a  crossbar  to  which  were  attached  three  arms 
similar  to  those  used  on  columns.  This  enabled  the  miners  to  work  the 
machines  one  above  the  other  when  necessary,  and  if  one  side  of  the  drift 
was  harder  than  the  other,  one  of  the  machines  could  be  moved  over  to 
the  hard  side  so  as  to  drill  *n  any  position  desired,  without  interfering  with 
either  of  the  others. 

To  pull  a  6-ft.  cut  15  holes  were  necessary,  placed  as  shown  in  Pig.  145. 
The  cut  holes  were  drilled  to  meet  at  the  points.  A  vertical  row  of  three 
relief  holes  widened  out  the  cut  and  the  six  side  holes  finished  squaring 
the  face.  When  the  ground  was  harder  than  usual,  eight,  instead  of  six 
cut  holes  were  used.  Each  of  the  cut  holes,  1,  2,  3,  4,  5  and  6  was  charged 
with  six  to  eight  IM  X  8-in.  cartridges  of  Forcite  60  per  cent,  gelatin 
dynamite.     Each  of  the  remaining  holes  received  three,  four  or  five 
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ges  of  the  same  explosive,  according  to  the  character  of  the  rock 
itered,  making  80  to  90  cartridges,  62  to  72  lb.,  for  the  entire  round, 
^ves  an  average  of  11.2  lb.  of  explosive  per  foot,  or  1.44  lb.  per  ton  of 


ae  blasting  was  all  done  by  electricity.     Victor  electric  fuses  were 
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1G.   146. COMPARISON  OF  PISTON-MACHINE  AND  8TOPER  DRIFT  ROUNDS. 

*i  The  No.  5  were  discarded  for  No.  8  on  account  of  the  better  results 
•Rework  done  by  the  explosive  and  in  the  character  of  the  fumes  after 
■•^.  The  blasting  machines  used  were  the  Reliable  No.  3  and  No.  4. 
^lead  wire  was  500  ft.  of  Duplex  No.  14  B.  &  S.  gage.  The  blasting 
••done  from  small  chambers  cut  in  the  side  of  the  drift.     The  drill 
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including  setting  up  and  tearing  down,  took  six  hours.     The  blastiag  g 
cupied  about  one  anti  one-half  hours. 

Drifting  with  a  Stoper  (By  G.  E.  Wolcott). — The  stoper  has,  tlirouj 
the  requirements  of  the  leaser  and  small  operator,  been  adapted  to  driftin 
In  the  case  of  the  leaser,  low  equipment  expense  is  imperative.  It  ia  th 
fact  rather  than  any  advantage  of  the  machine  itself  that  is  responsih 
for  ita  use  for  drifting. 

In  the  Cripple  Creek  district  the  drifts  are  usually  from  3J^  X  6J^  f 
to  5  X  8  ft.,  and  the  arrangement  of  holes  for  a  piston  machine  in  a 
ground  is  generally  as  shown  in  Fig.  146.     When  the  sloping  machine 
used  for  drifting,  holes  are  placed  differently.     Since  flat-  and  down-hol( 
are  drilled  with  difficulty  by  this  machine,  as  many  holes  as  possible  a 
inclined  upward,  and  as  a  rule  only  the  two  lifters  are  drilled  looking  daw 
In  2  is  shown  the  general  arrangement  of  holea.     A  set-up  is  made  b 
using  a  plank  leaning  against  a  sprag  as  shown.     The  spud  of  the  machin 
is  placed  against  the  bottom  of  the  plank  for  drilling  all  holes  except  tl 
lifters;  for  the  latter  it  is  raised  a  foot  or  more,  as  desired.     The  face  of  tin 
drift  ia  not  ordinarily  kept  vertical,  because  the  holes  arc  more  readiij 
drilled  with  an  inclined  breast  as  shown.     The  holes  do  not,  however,  1 
a  good  show  to  break  to  start  the  round,  and  in  order  to  keep  the  back  b 
the  required  height  it  is  necessary  to  drill  the  holes  deeper  than  they  wil 
break.     A  better  arrangement,  and  one  requiring  fewer  holes,  is  shown  a 
3,  in  which  the  cut  holea  are  bottomed  aa  near  the  center  of  the  breast  a 
poBsible,  where  they  have  the  best  chance  to  break.     With  the  stoper  it  i| 
impossible  to  obtain  so  good  a  cut  as  with  a  piston  machine,  and  in  hard' 
breaking  rock  this  must  be  offset  by  an  increased  number  of  holes. 

A  drawback  to  the  use  of  the  stoper  for  drifting  is  the  fact  that  th) 
muck  must  be  thrown  back  farther  from  the  breast  to  make  room  for  t 
machine.  The  ordinary  stoper  requires  not  less  than  6  ft.  between  tb( 
spud  and  the  breast.  If  the  stoping  bar  is  shortened,  too  many  change) 
of  steel  are  necessary. 

Recording  Mine  Timbering  (By  John  T.  Fuller). — The  method  < 
posting  mine  timbering  here  described  refers  especially  to  "gangwaya' 
or  drifts,  but  can  easily  be  extended  to  embrace  all  timbering,  such  s 
that  of  shafts,  etc.  It  is  difficult  to  keep  track  of  the  timbering  in  a  lai^ 
mine.  The  timber  in  any  particular  tunnel  is  put  in,  as  a  rule,  at  differeni 
times  as  the  work  progresses;  retimbering  is  perhaps  of  frequent  occur 
rence  and  the  age  of  the  timbering  or  of  any  particular  set  of  timber,  i 
cause  of  failure  and  many  other  items  of  information  that  are  of  value  ii 
the  mine  manager  soon  become  hopelessly  confused  and  lost.  The  methoc 
of  computing  the  coat  of  timbering  at  many  mines  is  simply  to  charg) 
against  this  item  the  timber  sent  underground  and  the  labor  involved  i 
preparing  and  setting  the  same.     Where  timbering  and  retimbering  ara 
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t  bj'  contract  and  paj-nient  made  once  a  month  or  once  a  fortnight  it 
tnes  absolutely  imperative  in  fairness  Ixith  to  the  company  anti  to  the 
bactor  to  adopt  some  sj'steni  of  recording  or  posting  the  timtwr  seta, 
s  some  good  system  is  in  effect  both  the  contractor  and  the  head 
man,  or  other  company  men  in  authority,  arc  likely  to  become 
\  and  uncertain  as  to  exactly  what  timbers  have  been  set  dtuing 
■  period  in  question.     Especially  is  this  true  in  the  case  of  retimb<>ring, 

h  frequently  means  simply  resetting  timbers  at  irregular  intervals. 
Bin  one  case  it  w^as  attempted  to  keep  track  of  the  timbering  by  having  a 
*  i?»rial  set  of  tracings  made  of  each  level  in  the  mine.  TVTien  the  engi- 
aetvf>  posted  the  development  work  at  the  end  of  each  period  they  also 
posii-d  the  timbering  with  the  aid  of  fho  head  timberman.  Each  set  was 
then  plotted  on  the  tracings  in  Its  proper  place.    So  far  as  keeping  track 
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BHthc  new  timbering  was  concerned  this  plan  was  a  success,  but  in  trying 

■^     to  keep  the  rotimbering  posted  in  this  way,  the  tracings  soon  became 

hopelessly  confusing.     This  fact,  together  with  the  amoimt  of  extra  work 

thrown  upon  the  already  overworked  engineering  departpient,  led  to  the 

abandonment  of  this  scheme  as  impracticable. 

The  problem  wa.s  finally  solved  as  follows:  A  set  of  11  steel  figures, 
tDcIuding  a  spacer,  was  ordered.  Every  stick  of  timber  in  the  mine  after 
being  set  in  position  was  blazed  with  an  ordinary  carpenter's  hatchet  and 
thedateof  setting  punched  thereon  with  the  steel  figures,  and  then  painted 
over  with  one  coat  of  a  wood  preservative  paint  as  indicated  in  the 
accompanying  drawing.  In  the  drawing.  Fig.  147,  the  blaze  mark  and  the 
date  are  exaggerated  for  the  sake  of  clearness. 

The  hearl  timberman  on  his  final  round  just  before  the  end  of  the  shift, 
lok  with  him,  in  a  canvas  bag  slung  over  his  shoulder,  the  steel  figures 
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nqoirpd  to  mark  the  date  of  that  day,  a  small  hatchet,  about  two  pints  of 
paint  in  a  specially  stoppered  can,  a  brush,  pads  of  the  "Retimber  Sheet " 
fonn,  shown  in  Fig.  148,  and  of  another  form  called  the  "Timber  Sheet" 
in  which  the  columns  marked  "  Date  of  old  timber  put  in  "  and  "Life  "  are 
omitted  and  the  heading  of  the  last  column  "  Cause  of  Failure  "  is  changed 
to  "Remarks.''  He  blazed  and  marked  each  timber  as  shown  and  entere<l 
the  required  data  on  the  proper  form,  leaving  black  columns  which  are 
headed  "Cost  of  Timber,"  "Labor  Cost  Erection,"  "Total  Cost"  and 
"life."  Before  going  to  the  next  level  he  would  leave  the  filled-out  forms 
at  the  tool-house,  where  at  the  end  of  each  shift  the  timekeeper  found  and 
collected  them.  The  timekeeper  filled  out  the  column  marked  "Labor 
Cost  Erection"  and  checked  the  labor  items.  On  reaching  the  surface 
the  timekeeper  turned  the  forms  over  to  the  storekeeper,  who  filled  out 
the  "Cost  of  Timber"  column  and  retumeil  the  forms  to  the  timekeeping 
department  where  the  remaining  columns  were  filled  in,  the  whole  sheet 
checked  over  and  delivered  to  the  mine  manager  before  the  miners  and 
other  workmen  in  the  mine  coming  off  shift  had  changed  their  clothes  and 
Mt  the  mine.  It  was  thus  possible  for  the  manager  to  check  up  any 
questionable  report  with  the  head  timberman  and  the  men  who  had  per- 
formed the  work  before  any  appreciable  time  had  elapsed  after  its 
completion.  The  sheets  were  kept  on  file  by  levels.  The  various  items 
Mshown  by  the  sheets  were  posted  and  totaled  daily  by  the  bookkeeper  on 
the  large  mine-cost  sheets,  so  that  the  end  of  a  period  entailed  no  extra 
work  to  find  the  amount  due  the  contractors  or  the  cost  of  the  mine 
timbermg. 

The  date  mark  placed  on  the  timbers  in  the  way  described  will  remain 
clear  and  legible  as  long  as  the  timber  lasts.  Old  timbers  reset  were 
Diarked  a  second  time,  leaving  the  original  marks  intact  so  that  when  a 
set  of  timber  was  finally  removed  the  individual  pieces  forming  the  set 
practically  told  their  own  history  and  age.  Where  the  timbering  is  done 
1^}  contract  the  columns  headed  "Labor  Cost  of  Erection"  are  designated 
as  "Cost  of  Contract"  with  subheads;  "Sets,''  "Feet,"  "Rate''  and 
"Cost." 

Mesabi  Underground  Turn  Timbering. — In  underground  mining  on 
fte  Mesabi  there  are  nearly  as  many  different  styles  of  timbering  for 
^ft  and  crosscut  turnouts  as  there  are  separate  operating  companies. 

On  subleveLs,  which  are  nearly  always  temporary,  turnouts  and  curves 
^ff-  put  in  by  the  foreman  without  help  from  the  engineering  department. 
A  simple  turnout  commonly  used  in  such  cases  is  shown  at  1,  Fig.  149. 
^^re  three  drift-set  posts  are  taken  out  and  replaced  by  a  set  called  the 
open  set.     The  only  drawback  in  this  method  is  the  loss  of  headroom. 

For  main  levels,  the  chief  considerations  are  permanency  and  ease  in 
taunming.     A  square  turn,  such  as  is  used  on  the  subs,  requires  so  long  a 
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cap  to  enable  motors  or  mules  to  pass  that  it  becomes  weak  and  fr*^ 
quently  causes  a  great  deal  of  trouble  as  the  ground  takes  weight.  It 
has,  therefore,  become  generally  customary  to  put  in  a  carefully  desipiad 
curve  of  25-  to  40-f  t.  radius.  The  method  of  timbering  and  laying  out  tbs 
curve  then  depends  on  the  captain  or  the  operating  company. 

At  2,  3  and  4  arc  shown  standard  main-level  curves  used  by  one  of  tbs 
large  operating  companies.  The  lines  AB  are  established  by  the  engi- 
neer by  putting  two  nails  in  the  caps.     Then  the  foreman  by  use  of  tbfl 


UESABI  HADLAQK  LEVELS 


BUB  LEVELS. 


blueprint  is  able  to  place  accurately  each  set.  At  5,  6  and  7  are  shown 
curves  that  make  use  of  50-lb.  rails  instead  of  long  timber  caps.  These 
curves  have  the  advantages  of  requiring  less  supervision  and  engineering, 
of  being  stronger,  and  of  not  requiring  so  high  an  excavation  to  secure 
equal  headroom.  At  8  is  shown  a  curve  frequently  found  in  the  mines  of 
one  of  the  larger  companies.  Although  a  good-looking  curve  for  firm 
groun<l,  it  has  the  disadvantage  of  the  long  cap  C,  which  is  liable  to  break 
before  the  drift  is  ready  to  be  abandoned. 
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l  I>i7waUs.  Sudbury  District  (By  Albert  E.  Hall).— In  the 

ickel  disirift,  although  a  new  method  is  to  replace  Ihe  drj-walls, 

U  cuBtomar>-  at  present  to  drive  ft  small  stopc  and  follow  up  with 

■drywalls  over  which  lagging  is  placed  to  form  a  drift.     The  machinoa 

■  Aui  starts  breaking  ground  over  the  walls.     Care  is  always  taken 

J  the  walls  evenly,  so  that  there  will  be  no  tendency  toward  rnovc- 

it  as  the  result  of  unequal  loading.     Chutes  are  built  in  every  30  ft., 

I  the  even  loading  is  especially  important  at  these  points,  as  slight 

weight  will  cause  the  chutes  to  move.     The  stopes  are 

\  up  on  the  shrinkage  system.     It  is  important  that  the  walla  be 

plboilt;  any  defects  may  cause  serious  trouble,  expense  and  delay. 

I  The  walls  are  built  so  as  to  give  between  track  and  laRgiag  a  clearanre 

oient  for  walking.     They  are  6  to  7  ft.  high  and  4,'^  ft.  thick.     A 


of  limber  is  placed  every  2  ft.,  and  Ihe  timbers  in  each  course  are 
it  2  ft.  apart.  The  tiraliera  extend  through  the  wall  and  serve  as  a 
id  to  hold  the  wall  together.  As  a  further  bond,  numerous  headers  are 
put  in.  The  waii.s  are  built  on  contract  at  12  cts,  per  square  foot  of 
wall  face.  The  company  has  to  furnish  the  contractors  with  stone  and 
timber,  two  trammer-s  usually  being  assigned  to  the  masons  in  the  event 
Ihut  no  stone  is  convenient.  The  walls  on  the  old  levels  are  pulled  down 
sij  that  the  timlier  can  be  used  over  on  the  lower  levels.  On  top  of  the 
walls  are  placed  two  rows  of  2-in.  planking  spiked  to  the  top  course  of 
timber  in  the  wall,  one  behind  the  other,  so  aa  to  give  a  large  bearing 
surface  for  the  lagging.  Between  the  two  rows  of  planks  about  6  in.  is  left 
and  is  filled  in  with  fine  stuff.  The  method  of  construction  is  shown  in 
Tig.  150.     Care  must  be  taken  that  only  flat  stones  are  put  in  the  wall, 
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^'^'^s  Devices 
*     METHODS 

.  ...r  Mine  (By  L.  0.  Kello^^  . 

1  ifornia,  the  ore  occurs  ^'^^•~-At  ^^^  North 

,  rage  dip  is  about  23°,  t  j^  ^  ^f'^s  of  shoots  in 

i^  broken  to  get  worki^^^  ^^^^^  **^"*  ^  ^^•» 
r.  ._.i-_'-i  :-i»_ •     s  room.    The  main 

vertical  hoist  iiif; 


liich  material  is  lowered  to^t/'^'"'    ^^'^  """" 
'lis  at  three  levels,  spaced  sr.^  ?.^' 
H.  bins  the  ore  is  trammed  r''""«  ^T  ^?  "' 
..ul,  according  to  the  length  of  ?>!\     .  "''^^^  °V 

,    -^re  from  the  block  above  i/*!'  t    T  .        T 
■  iripa     rpk  1      11         ,   ^  ^^^  t^  ea^'h  level  by 

■•hi  The*  "«'°'''Jly  and  aptly  called  "go-dcvils.» 

I.  Ill  •  ^  /^*  "^'  '^'^  *^*t  '^'•«  "«<-»  for  tramminK 
■  '^<iw  .^"""^  «°  t^e  plane  by  moans  of  a  liRht, 
.        i   controlled  triple^heave  head-block.    A   typical 

'   'Vts.  J.J      ^  ^y  *^®  go-devil  method  is  diapanmiatically 

■"*Ucr    ■         ^^^*        ''^  exhibit,  by  plans  in  the  piano  of 

^<.  1  ^,    '^®  «**««  in  the  working  of  a  stope,  the  earliest  at 

^H»  j         Which  are  put  up  at  intervals  for  development  may 
•'  :i(.],      j^***    A  stope  may  be  started  Ixjtwcen  two  raises,  ox- 

•  (if  a'r'  •    "^^  "*  *  go-devil  in  each  raise,  it  maj-  be  started  on 
se  and  may  u»>  a.  sinirlA  iro-dovil  in  the  contor.  or  it  mav 
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■MooMiBof  the  van  has  usually  ^  <*rrieti  pretty  well  up  on  the 
ikiidriftiz«,  so  that  after  two  or  tnra:  cuta  have  been  shot  out,  a 
Wu^plitciui be  erected,  the  height  oi  a  car  or  higher.  Such  a  plat 
laWBtedatthetopof  Fig.  153,  consisting m  jj^ ^jj^^pj^^  j^^^  ^ ^^n, 
bb,fowed  with  steel,  set  at  right  angles  to  the  track  on  a  round 
■tamppcried  by  two  stulls.  In  the  same  way,  small  chutes  or  lips 
■  be  put  in  to  deliver  directly  to  the  cars  without  shoveling  if  the  van 
itttpcungh. 
htii  nmer  the  stope  is  carried  up  until  its  face  is  somewhat  above 
ihpottlie raise  chute.  About  30  ft.  on  the  dip  may  hive  been  thus 
bI  It  is  squared  up  and  the  pillars  next  the  chute  are  removed. 
tm  of  stulls  is  placed  within  about  5  ft.  of  the  stope  face  and 
»rt»I  poles,  with  a  minimum  diameter  of  6  in.,  are  set  against  these 
[a«tatc6p  the  broken  rock  on  the  intermediate  level  about  to  be  started. 


no.  163. — 8TOPE 


IVfwehas  previously  been  drilled  up  for  its  full  length.  Stopers  are 
•d/or Dearly  all  drilling  in  the  slopes.  When  thestope  is  thus  "poled," 
'•Wears  as  shown  in  the  second  stage  of  Fig.  151.  The  holes  are  blasted, 
"Puiiing  at  the  raise,  and  the  ore  is  thrown  toward  the  raise,  whence  it  is 
""■(led  ioto  the  chute.  When  this  first  cut  has  been  carried  so  far  that 
ovelmg  becomes  slow,  a  Leyner  or  a  Jackhanicr  is  used  to  shoot  up  the 
•t-fall,  making  a  level  cut  about  5  ft.  wide.  This  foot-wall  breaking 
Jone  with  loi^  "  lifters  "  or  with  numerous  "  pops  "  about  at  right  angles 
fbe foot-wall;  the  "lifters"  are  also  drilled  with  stoping  drills  if  circum- 
Kta  permit.  On  this  flat  grade,  a  track  is  laid  both  ways  from  the 
ite  and  the  broken  ore  is  handled  with  cars  thenceforth.  A  cross- 
lion  of  part  of  the  stope.  Fig.  153  below,  shows  the  poling  and  track. 
A  number  of  cuts  are  started  at  the  raise  and  carried  back  until  the 
)ed  portion  alot^  the  raise  measures  from  25  to  30  ft.  The  stope  may 
1  look  somewhat  as  in  the  third  stage  of  Fig.  151.    The  ore  is  blast^^ 
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on  steel  sheets  or  on  2-in.  planks,  laid  on  the  tracks  until  some  distance  ii. 
gained  up  the  dip;  then  raised  plats  are  put  in  as  when  stoping  along  thi 
level. 

The  lift  is  then  squared  up  by  carrying  back  each  cut  to  the  limit  of  thf 
ore;  the  face  is  drilled  up,  and  poling  again  put  in.  At  the  same  time  the 
Leyner  machine  is  used  to  break  out  a  place  for  a  turnsheet  in  the  raiac 
foot-wall  at  the  level  of  the  new  poling  and  a  turnsheet  is  placed  there;  a 
post  to  carry  the  go-<levil  blocks  in  the  raise  above  the  turnsheet  is  alao 
set  and  the  dumping  device  at  the  chute  top.  The  first  ore  blasted  ic 
shoveled  into  cars  fastened  to  the  go-devil  rope  and  then  lowered  and 
dumped.  Stoping  proceeds  away  from  the  raise  as  before  and  when  the 
track  is  installed,  the  cars  are  handled  with  the  go-devil.  The  tracks  and 
ties  from  the  lift  below  are  used  for  the  new  lift. 

This  operation  is  repeated  until  the  oreshoot  in  that  block  is  worked 
out.  Fig.  152  shows  the  appearance  of  a  stope  in  which  six  lifts  have  been 
made.  The  economical  width  of  each  lift,  measured  up  the  dip,  is  calcu- 
lable, being  determined  by  comparing  the  cost  of  installing  the  new  poling, 
track  and  turnsheet,  including  loss  of  time,  with  the  cost  of  shoveling 
down  from  the  face.  The  poling  serves  to  keep  the  broken  ore  at  or  above 
the  track  level,  and  also  acts  as  a  partition  between  ore  and  waste,  the 
coarse  waste  being  thrown  below,  where  it  is  available  for  building  diy- 
wall  supports  to  the  roof  when  desired.  It  must  not  be  supposed  that  the 
stulls  of  the  poling  are  the  only  ones  set.  As  a  matter  of  fact,  stulls  are 
placed  at  frecjucnt  intervals  throughout  the  stope  as  needed. 

The  advantages  of  the  system  as  a  method  of  handling  material  in  a 
flat-dipping  stope  are  numerous:  (1)  It  reduces  to  a  minimum  the  neces- 
sary shoveling.  While  it  is  still  neceasary,  as  each  lift  reaches  its  upward 
limit,  to  shovel  the  ore  twice,  this  is  nothing  compared  with  systems  where 
the  muck  may  require  shoveling  over  100  ft.  The  shoveling  is  further- 
more made  easier  by  the  use  of  plats  where  possible.  (2)  It  eliminates 
much  dead  work.  Except  for  the  track  grading  and  occasionally  some 
main-level  chutes,  the  work  is  all  in  the  ore;  no  long  crosscuts  are  run. 

(3)  It  has  great  capacity.  Three  cars  in  a  stope  will  handle  the  product 
of  four  or  five  machines.  Its  capacity  is  especially  noticeable  as  compared 
with  systems  involving  shaking  chutes,  which  were  tried  and  discarded. 

(4)  It  consumes  no  power,  as  does  a  system  involving  hoisting  from  under- 
hand stopes  or  from  workings  down  the  dip;  nor  is  there  any  expense  for  a 
man  on  the  hoist.  (5)  It  is  cheap  in  the  final  results  and  not  so  expensive 
in  material  as  might  be  at  first  supposed,  inasmuch  as  cars,  ropes,  blocks, 
turnsh(»ets,  trucks,  ties  and  poles  are  used  over  again  until  worn  out,  and 
are  often  taken  to  other  stopes.  (6)  It  involves  the  minimum  rehandling 
of  material,  except  at  the  level,  as  compared  with  systems  using  a  series  of 
chutes  down  the  stope  with  intermediate  tramming.     (7)  It  reduces  the 
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Domber  of  main-haulage  drifts,  with  a  consequent  reduction  in  develop- 
oent  cost,  first  cost  of  bins  and  cost  of  tramming.  (8)  It  has  great 
Seidbility.  As  can  be  seen,  it  can  take  care  of  a  stope  of  any  size  or  any 
shape.  By  sending  out  the  lateral  tracks  at  30-ft.  intervals,  the  limits 
rf  the  oreshoot  can  be  outlined  exactly.  If,  in  any  case,  the  ore  hooks 
down  into  the  waste  as  shown  at  A,  Fig.  152,  it  is  only  necessar}"  to  return 
to  one  of  the  lower  levels,  when  the  stope  is  worked  out,  and  continue  it  as 
a  small  drift  so  as  to  tap  the  offshoot  from  below. 

There  are,  however,  certain  disadvantages  and  limitations:  (1) 
Soffident  headroom  over  the  tracks  is  necessary  to  allow  a  go-devil 
or  with  a  projecting  rock  to  clear  the  roof.  To  obtain  this  means 
cooaderable  expiense  in  cutting  out  the  foot-wall.  The  hanging  is  left 
mtact  as  nearly  as  possible.  (2)  It  will  not  operate  below  a  5°  and  with 
difficulty  below  a  10°  dip,  and  conversely  w^hen  So**  is  reaehe<l,  its  opera- 
tion becomes  difficult  and  sometimes  dangerous.  (3)  The  slowing  down  of 
operations  and  decrease  of  output  upon  cleaning  up,  beginning  a  new 
lift,  is  a  source  of  trouble  and  makes  it  difficult  to  keep  up  production  if 
aereral  stopes  are  "moving"  at  the  same  time.  (4)  There  is  some  dan- 
|ff  of  delay  from  accidents;  the  cars  on  the  incline  may  be  derailed  or  run 
amy.    (5)  A  good  hanging  is  a  great  advantage  and  almost  a  recjuisite. 

In  regard  to  costs:  Where  the  stoping  operations  utilize  the  go-devil 
in  an  old  raise,  the  cost  of  the  go-devil  construction  is  properly  charged  to 
the  original  raising.  The  installation  of  successive  turnsheets,  however, 
involves  breaking  and  replacing  the  old  inclined  track  to  such  an  extent 
that  little  of  it  is  actually  used.  The  cost  of  laying  go-devil  trucks,  as 
with  most  of  the  other  of  these  costs,  will  vary  exceedingly,  according  to 
thed^ree  of  uniformity  of  dip,  accessibility  of  working,  hcMght  of  hanging 
wall,  ete.;  the  labor  cost  varies  from  60  to  80  cts.  per  linear  foot.  The 
cost  of  rail  and  timber  for  a  new  go-devil  will  average  from  50  to  GO  cts. 
The  cost  of  the  dump,  bin,  chute,  etc.,  is  similarly  usually  chargeable 
agamst  the  original  raise  and  when  new  work  must  be  done  for  stoping, 
conditions  are  so  variable  as  to  make  figures  valueless. 

Poling  is  also  subject  to  considerable  variation,  depending  on  the 
accessibility  of  the  stope  and  on  the  width.  The  stulls  are  rounded  on 
the  foot-wall  end  and  are  set  in  hitches.  The  timbormen  who  do  this 
work  are  paid  at  the  rate  of  S3.25,  the  uniform  shift  l)eing  eight  hours. 
Labor  will  vary  from  10  cts.  to  33J^  cts.  per  linear  foot.  Material  cost 
will  vary  according  to  the  number  of  old  poles  employed.  A  rough  aver- 
age would  be  25  cts.  per  foot  along  the  stope  for  all  labor  of  setting  stulls 
and  poling. 

Taking  up  the  bottom  for  track  is  also  variable  in  cost.  A  miner 
uang  either  a  Waugh,  Jackhamer  or  Leyncr  will  shoot  up  from  6  to  10  ft. 
of  bottom  per  shift.     The  machine  costs,  such  as  power,  repairs,  etc.,  will 
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be  noted  when  breaking  ore  is  considered.  Explosive  cost  is  low,  aa  tk- 
holes  break  to  good  advantage.  Track  laying  is  rapid  and  cheafiP 
Rails  and  ties  from  the  Uft  below  are  usually  used.  About  10  ct^ 
per  foot  would  cover  the  labor  of  removing  track  from  one  lift  and 
la3dng  it  on  a  new  grade.  The  total  cost  per  foot  for  the  intermediate  trade 
complete  is  about  $1,  and  amounts  to  7  cts.  approximately  per  ton  stoped. 

These  costs  mentioned  cover  preliminary  or  incidental  costs,  dead 
work  in  a  sense.  For  actual  stoping,  although  costs  may  vary  greatly 
with  conditions  in  the  individual  stopes,  more  constant  figures  can  be 
given,  being  obtained  from  totals  of  the  whole  niine  over  considerable 
periods  of  time.  About  seven  tons  per  drill  shift  is  broken  in  stopes. 
The  machinemen  get  $3.  Machine  costs  per  drill  shift  over  the  whole 
mine  are:  Power,  40  cts.;  repairs,  40  cts.;  lubrication,  2  cts.;  and  drill- 
steel  sharpening  and  replacement,  75  cts.  The  amount  of  powder  used 
per  ton  is  1.65  lb.,  with  5.8  ft.  of  fuse  and  0.9  detonators.  A  stope 
hole  breaks  on  an  average  134  tons.  The  steel  consiunption  using  12  A 
Waugh  stopers  is  2}4  lb.  per  drill  shift. 

The  average  shoveling  rate  in  the  stopes  is  about  7  tons  per  man-shift. 
Two  rates  are  paid  for  shoveling  labor,  $2.50  and  $2.25,  and  an  average 
would  be  about  $2.35,  giving  a  shoveling  cost  of  35  cts.  per  ton.  This  is 
the  total  cost  of  getting  the  material  into  the  main-level  chutes  at  the 
bottom  of  the  stopes,  and  includes  whatever  sorting  is  done  underground. 
The  average  stoping  width  of  the  material  sent  to  the  mill  is  about  4  ft. 

Other  minor  operations  are  involved  in  the  system  of  stoping,  which 
add  to  the  cost,  such  as  setting  the  turnsheet  for  a  new  lift,  setting  the 
go-devil  post  and  block,  etc.  It  should  be  noted  that  the  breaking  and 
shoveling  costs  are  referred  to  the  material  sent  down  the  go-devil,  all  of 
which  goes  to  the  mill.  A  large  amount,  from  10  to  20  per  cent,  of 
the  material  actually  broken,  is  coarse  waste,  which  must  be  handled 
and  which  is  sorted  and  thrown  over  the  poling  in  the  stope;  if  included 
in  the  tonnage  figures,  this  would  boost  appreciably  the  duty  per 
man-shift. 

Methods  and  Costs,  Mother  Lode  Mine,  B.  C.  (By  E.  Hibbert). — ^The 
system  of  mining  at  the  Mother  Lode  mine  of  the  British  Columbia 
Copper  Co.,  Ltd.,  presents  some  interesting  features.  The  orebody  is  an 
altered  limestone  carrying  enough  gold,  silver  and  copper  to  constitute 
a  low-grade  ore.  It  is  large,  160  ft.  wide  on  an  average,  but  with  a  maxi- 
mum width  of  2G0  ft.  The  hanging  wall  is  also  an  altered  limestone  but 
carries  practically  no  mineral;  from  the  surface  to  the  200-ft.  level  the 
dip  is  about  70°. 

From  the  60-f t.  level  to  the  surface  most  of  the  ore  was  removed  by  the 
glory-hole  system;  in  places  some  stoping  by  the  shrinkage  system  was 
done  but  proved  dangerous  since  on  blasting  large  pieces  would  rip  oflf ; 


[t^ystem  tried  consisud  of  putting  in  spiral  raises,  the  id*>a  being 
A  ptlUrs  left  on  the  inside  of  the  spirals   would  support  the 
lo  practice  each  raise,  instead  of  being  a  screw-thnnd  spiral 


ited  somewhat  the  appearance  of  a  screw-thread  stripped  from 
;rew  and  partly  unraveled.  Mining  difficulties  became  insuperable 
he  nine  was  beiog  cut  up  with  a  series  of  uncoordinated  twisted 
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raises  with  branches  and  connections.    Furthermore  all  the  und 
work  was  done  out  of  the  solid  and  no  advantage  was  taken  of  p 
workings  as  free  faces  for  breaking  to. 

The  spiral-raise  system  was  abandoned  and  by  straightening  oai 
raises,  and  then  breaking  down  the  bench  between  the  inclines,  ma- 
one  incline  or  raise  pass  vertically  over  another  one,  part  of  the  o; 
was  mined  at  low  cost.    This  idea  was  then  developed  into  what  can 
be  described   as   a  pillar-and-chamber  system  of  mining.     An  i 
longitudinal,  vertical  section  of  the  mine  between  levels  with  botk 
chambers  and  the  pillars  in  various  stages  of  excavation,  is 
Fig.  154. 

The  preliminary  opening  up  of  both  pillars  and  chambers  is  not 
similar,     A  foot-wall  raise,  shown  in  Fig.  155,  is  run,  or  an  old  world 
used  as  a  raise.     This  is  not  straight,  but  usually  a  series  of  spiralSi 
spiral  being  made  from  one  incline  to  that  above  by  partly  cutting 
the  pillars  on  each  side  of  the  incUne  to  make  the  turn.     From 
inclines  are  driven  to  the  hanging  wall  at  an  angle  of  36**  52',  the 
of  the  ordinary  3:4:5  right  triangle.     Then  in  the  case  of  the  chambers^ 
benches  or  ribs  between  the  inclines  are  broken  down,  as  shown  in 
156,  a  cheap  operation,  as  the  ore  is  bound  on  three  sides  only,  or,  i 
case  of  a  first  cut  on  a  bench  of  double  thickness,  such  as  those  in  41 
pillars,  on  four  sides  only.     An  incline  is  prepared  for  benching  by  mwdh' 
ing  off  from  top  to  bottom  and  blowing  off  the  last  of  the  loose  dirt  wifll' 
air,  in  order  that  a  careful  search  for  mLssed  or  partially  missed  holes  xatl$'' 
be  made,  partially  missed  holes  being  particularly  liable  to  occur  whoN^ 
smooth  slips  are  present  in  the  orebody  and  run  with  the  incline,  but  at  a 
slightly  greater  angle  than  it.     Mining  the  benches  is  comparatively  safe 
as  the  men  are  close  to  the  back  and  can  easily  bar  down  loose  gromndb^' 
Since  a  man,  rolling  from  the  top  of  a  bench,  might  drop  100  ft.  or  more,  H" 
is  necessarj"  to  anchor  both  men  and  tripods  by  ropes. 

The  slope  of  3(5°  52'  has  proved  the  best  for  getting  rid  of  the  broken 
ore  without  mucking  and  still  maintaining  the  incline  as  flat  as  possible 
for  ease  and  cheapness  in  driving.  To  ascertain  the  right  slope  for  aiqr 
given  orebody,  will  require  some  experimenting.  In  driving  the  inclinei 
if  the  slope  is  too  great,  all  the  broken  ore  will  run  down,  leaving  the  bare 
rock  showing  on  the  bottom,  and  if  the  slope  is  too  small,  the  incline  wiD 
fill  up  with  the  hrokcMi  ore. 

In  the  pillars,  the  b(»nches  are  not  broken  down,  and  fewer  inclines 
require  to  be  run,  since  the  thicker  l^enches  then  left  can  be  drilled  out 
from  the  inclines  above  and  below  the  bench,  as  exhibited  in  Fig.  167,  a 
transverse  section  through  a  pillar.  Mining  the  pillars  constitutes  one 
of  the  interesting  points  of  the  system.  From  the  inside,  the  pillar  is 
drilled  out  from  top  to  bottom,  holes  being  put  in  tops,  sides  and  bottoms 


STOPING  207 

(ifthe  inclines.  The  standard  length  of  a  hole  is  14  ft.,  although  in  places 
ffimesuch  long  steel  cannot  be  changed,  shorter  holes  are  put  in,  and  in 
ofter  cases,  where  necessar>',  16-ft.  holes  are  drilled.  The  pillars  at  the 
esd  of  the  mine  farthest  from  the  shaft  are  first  drilled  and  an  effort  is 
ude  always  to  have  several  pillars  driUed  out  ready  for  blasting. 

A  large  porphyry  dike,  20  ft.  thick,  cuts  through  the  orebody  at  the 

10O4t.  level,  the  dip  of  the  dike  being  toward  the  foot-wall  of  the  orebody 

It  approximately  the  same  angle  as  the  inclines.    The  inclines  are  run 

above  the  dike  and  the  pillars  blasted  from  the  dike  to  the  surface,  the 

dike  bang  left  intact  so  far  as  possible,  in  order  that  it  may  form  a  roof  for 

fte  worldngs  under  the  200-ft.  level.     In  blasting  the  pillars,  40  per 

€HLt.  dynamite  is  used  and  all  the  holes  in  a  pillar  are  loaded  and  then 

find  in  a  mammoth  blast  of  several  hundred  thousand  tons  by  means  of 

elertricity. 

The  system  of  mining  described  here  represents  the  ideal  that  has  been 
taj*  in  view,  but  owing  to  the  existence  of  old  workings,  it  has  been 
Wttiderably  modified  to  suit  the  conditions.  The  average  costs  per  ton 
far  the  12  months  ending  Nov.  30,  1912,  using  the  system  described,  are 
pra  in  Tables  I  and  II. 

The  cost  per  ton  for  explosives  in  a  large  blast  is  small,  but  on  account 
rf fteold  workings  it  has  not  been  possible  to  drill  out  thoroughly  all  parts 
rfa section,  and  consequently  some  of  the  broken  ore  from  a  large  blast  is 
fiwed  ground,  which  has  to  be  bulldozed  in  the  chutes  and  block-holed  and 
I'wkeii  up  in  the  inclines  leading  to  the  lower  levels.  It  is  in  this  work 
™  most  of  the  explosives  are  used. 

For  the  successful  operation  of  this  method  of  mining,  it  is  considered 
■*»ary  to  have  a  large,  fairly  uniform  orebody  of  too  low  a  grade  to 
l*nut  the  use  of  any  filling  or  timbering  method  for  supporting  the 
ocavations  made  during  its  extraction.  The  ore  and  walls  must  be  good 
Wding ground,  and  the  foot-wall  dip  at  an  angle  greater  than  30°.  Those 
'Mfttnents  limit  the  application  of  this  system  of  mining,  but  as  adopted 
«t  the  Mother  Lode  mine,  because  of  the  fact  that  the  roof  is  exposed  in 
■wD  areas  and  the  miner  is  always  close  to  the  back,  it  has  proved  itself 
*«afe method.    The  low  costs  are  due  to  the  following  causes: 

(1)  Practical  absence  of  mucking. 

(2)  Timbering  required  in  chutes  only. 

(3)  Increased  drilling  capacity  per  machine  when  drilling  out 
P™Sj  as  the  machine  has  not  to  be  torn  down  and  stowed  away  every 
%  for  blasting,  but  keeps  drilling  all  the  time;  the  footage  drilled  per 
"**ftine  shift,  using  33^^-in.  machines,  has  risen  from  22  or  23  ft.  to  31  or 
«ft.  since  this  system  was  adopted. 

(4)  The  exposure  of  free  faces  by  driving  inclines  which  renders  the 
'^^^^g  ore  easier  to  break. 
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Table  I. — Costs  Distributed  According  to  Operations 
Total  shipments 377,510  tons 

Mining :  Cost  per  ton 

Mining  and  timbering  (labor) $0 .  1380 

General  underground  and  tramming  (labor) 0 .  0956 

Explosives 0.0997 

Candles 0.0046 

Drill  parts  and  hand  tools 0.0210 

Shops  (except  drill  parts  and  hand  tools) 0.0063 

Compressor  and  power 0.0269 

Lumber 0.0028 

Sundries 0.0158 

Total $0.4107 

Hoisting: 

Labor 0.0339 

Shops  and  sundries 0.0099  - 

Compressor  and  power 0.0135 

Total $0.0578 

Crushing,  conveying  and  storage: 

Labor 0.0161 

Shops  and  sundries 0.0160 

Compressor  and  power 0 .0033 

Total $0.0354 

Surface  expenses : 

Labor  and  staff  salary 0 .  0244 

Insurance  and  taxes 0.0227 

Shops  and  sundries 0 .  0121 

IV^ilers 0.0101 

Total $0.0693 

Total,  f .o.b.  railway  cars  at  mine $0 .  5727 

*t\*tiJK  11. — Certain  Items  Subdivided  into  Labor  and  Supplies 

Cost  per  ton 

i*|H»ration  j ; 

Labor  Supplies       |  ToUl 


$0.0556 
0.0400 
0.0124 
0.0154 
0.0036 
0.0314 

$0.0071 
0.0044 
0.0012 
0.0019 
0.0002 
0.0033 

$0,061 

0.04^ 

o.oi: 

o.or 

O.Ott 

o.oa 

Stspng  Hetbods  at  the  Golden  Cross  Mine  (By  Andrew  Vf.  New- 
bnr).— The  country  rock,  mica-flchiat,  at  the  Golden  CrosB  mine  in  south- 
Man  Cftlifomia  baa  a  fairly  unifonn  dip,  varying  from  32"  near  the 


■^^  to  24'  at  a  depth  of  about  1000  ft.     The  deposition  of  the  ore 

|*w«i  certain  layers  which  were  subsequently  faulted  so  as  to  give  the 

[   ^ptOBon  of  separate  and   distinct   oreshoots.     The   principal   fault 

I**M8  are  nearly  verticd  and  approximately  perpendicular  to  the  strike. 
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Hence  they  cut  the  orebody  into  blocks  fairly  continuous  on  the  • 
Step  faults,  roughly  parallel  to  the  major  fault,  are  not  uncomir 
These  show  displacements  up  to  12  ft.  with  Uttle  or  no  fault  breccia 
that  their  exact  position  is  often  diffi(3ult  to  determine  until  the  ot 
found  on  both  sides.  As  the  ore  is  similar  in  appearance  to  the  altere 
sihcified  country  rock,  close  sampling  is  necessary.  The  occurreno 
step  faults  and  their  relation  to  the  major  fault  is  illustrated  in  Big. ! 
which  gives  a  section  X-X,  taken  along  the  strike  and  perpendicula 
the  dip  of  part  of  the  orebody,  looking  upward  on  the  dip. 

Most  of  the  mining  is  now  carried  on  below  the  600-ft.  level,  wl 
the  strata  have  an  average  dip  of  26^,  and  an  average  thickness  of  1( 
and  the  level  interval  in  the  stopes  is  113  ft.  The  method  of  deve 
ment  on  a  typical  level  is  shown  in  Fig.  158.  Section  C  is  first  develc 
by  drifting  along  the  foot-wall;  the  foot  and  hanging  of  sections  A  an 
are  then  determined  by  "crosscut  raises"  driven  perpendicular  to 
bedding  and  sampled  by  means  of  the  cuttings  from  holes  drilled  ^ 
stopers.  Section  D,  having  been  proved  on  the  level  inunediately  ab 
is  developed  by  a  branch  drift  or  crosscut  from  the  haulage  level  in  q 
tion.  This  is  best  driven  from  C,  giving  opportunity  to  raise  at  P 
possibly  also  at  Q  and  mine  the  upper  part  of  D  through  these  raises, 
would  also  be  possible  to  crosscut  from  A  and  shorten  the  tram,  but 
would  not  permit  mining  through  P  and  Q. 

Section  A,  which,  on  the  level  in  question,  is  of  greater  import! 
than  B  or  C,  is  developed  in  the  same  manner  as  soon  as  the  foot-wa 
the  orebody  has  been  definitely  determined  by  the  crosscut  raise.  T 
portion  of  section  B  which  lies  below  the  crosscut  raise,  would  ordinf 
be  left  as  a  pillar  until  A  and  C  are  stoped  out.  The  upper  part  of 
stoped  along  with  A  and  C,  the  broken  ore  going  to  a  chute  which  is  I 
in  the  crosscut  raise,  except  that  portion  to  the  right  of  Af  JV,  whic 
handled  most  economically  through  the  stope  C,  provided  the  face  of 
latter  stope  is  kept  somewhat  in  advance  of  B,  as  stoping  proceeds  up 
dip. 

In  the  upper  part  of  the  mine  where  the  dip  of  the  formation  exc< 
30**,  it  has  been  found  expedient  to  connect  two  levels,  through  the 
body,  by  means  of  at  least  one  '6  X  8-ft.  "dip  raise,"  the  name  loc 
applied  to  a  raise  which  follows  throughout  its  extent  the  dip  of  the  str 
The  principal  object  of  such  a  connection  is  to  afford  ventilation.  01 
various  methods  tried  for  the  handling  of  broken  material  on  a  flat 
the  fixed  steel  chute  was  found  most  satisfactory  and  has  been  ado] 
throughout  the  mine.  The  dry  ore  with  a  considerable  proportio: 
fines  is  found  to  slide  best  on  a  dip  of  32*^.  At  30**,  the  fines  have  a  U 
ency  to  hang  up  and  block  the  chute,  while  at  34**  the  sUde  is  so  rapid  i 
many  of  the  larger  pieces  jump  out.     The  ideal  arrangement  for  1 


STOPim 


211 


wsfi  found  to  be  a  dip  of  34°  for  the  first  10  ft,,  flattening  gradually 
an  average  of  about  32°.  This  arrangement,  for  obvious  reawnn, 
lolf  ippronnmted  in  practice.  "With  dips  aa  flat  as  30°,  the  raise  ia 
|B  at  the  foot-wa.ll  of  the  ore  on  the  lower  leve!  and  terminated  close 
fahangiiig  wall  on  the  upper  level,  giving  an  average  inclination  of  32° 
h«t  breaking  into  the  wall  rock. 

fWe  the  dip  of  the  beds  is  leas  than  30°,  dip  raises  from  level  to  level 
flhive  added  considerably  to  the  cost  of  mining.  The  scheme  fol- 
«d  if  to  caiTj'  up  the  slope  the  full  thickness  of  the  ore  for  a  distance 
!|OloiOft.,  placing  the  chutes  as  shown  in  Fig.  159,  and  keeping  them 
toTithin  shoveling  distance  of  the  face.  When  the  stope  has  been 
this  point,  it  is  necessary  either  to  install  some  means  of 


•ri  ventilation,  which  is  done  in  case  the  orebody  ia  noi  developed  on 
■level  next  aliove;  or  better,  to  drive  a  dip  raise  along  the  fciot-wall  to 
■t  into  the  drift  on  the  upper  level,  which  is  the  plan  follmvcil  wherever 
^tle.  Such  a  raise  is  kept  aa  small  as  ia  consistent  witli  projier  brcuk- 
"(.sbaut  4'.^  X  6>$  ft.  The  broken  ore  is  handled  in  wheel harruiva 
*wi  are  run  up  on  temporary  ore  fills  and  dumped  into  the  chute, 
iillwraifiek advanced,  successive  cuts  parallel  to  Af,  Fi^.  150,  arc  taken 
■  tnekngiag  wall  to  provide  headroom,  part  of  the  broken  ore  being 
■"UBtemporar}-  fill.  In  this  way  the  wheelbarrow  runway  is  flattened 
■""hat  and  the  handling  of  the  muck  from  the  dip  raise  ih  facilitated. 
Taking  section  C,  of  Fig,  158,  as  an  example,  stopinp  i.i  begun  at  one 
WaadaWt.  cut  taken  off  the  same  height  as  the  drift,  using  a  one-man 
machine,  the  boles  being  pointed  approximately  up  the  dip.     In 
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Fig.  159  is  shown  the  manner  in  which  this  first  cut  is  made.  Aft< 
first  cut,  the  piston  machine  is  replaced  by  a  stoper  and  the  ore  ne 
hanging  broken  on  2  X  12-in.  boards  laid  on  the  track  level.  Tb 
is  then  carried  upward  on  the  dip  full  width  with  a  series  of  cuts  a 
to  the  first  except  that  the  stoper  is  used.  These  latter  cuts  are  som 
shallower  than  the  first,  averaging  about  3  ft.  3  in.  When  the  fa/ 
been  advanced  10  ft.  over  the  full  stoping  length,  a  pair  of  10  X 
stulls  is  placed  as  shown  at  iZ,  Fig.  159.  These  stuUs  are  set  6  ft. 
center  to  center  and  as  near  the  middle  of  the  stope  as  possible,  all 
for  the  pitch  of  the  oreshoot.  Other  stulls,  usually  8X8  in.,  are ; 
at  intervals  along  the  strike  where  needed. 

When  the  stope  face  has  been  advanced  four  rounds  (about  1 
the  bulk  of  the  broken  material  no  longer  falls  on  the  track.  A  steel 
W,  the  details  of  which  are  shown  in  Fig.  159,  then  serves  for  loadin; 
The  lower  end  of  the  chute  rests  on  the  edge  of  the  car  and  the  upp 
is  either  supported  by  blocks  to  give  the  necessary  inclination  or  susf 
from  a  plug  in  the  hanging  by  means  of  a  clevis.  In  this  way  the 
mer  can  load  his  own  car.  After  the  next  cut  has  been  made,  the 
V  is  brought  in  and  bolted  inside  of  W  with  four  3^-in.  bolts,  j 
face  is  advanced,  the  chute  is  extended  until  the  two  parts  overia; 
25  in.,  giving  a  total  length  of  17  ft.  11  in.  Only  one  or  two  tel 
chutes  are  used  in  a  stope  as  they  are  readily  moved  from  place  to 
To  make  these  chutes,  sheets  of  No.  10  tank  steel  30  in.  wide  by 
long  are  bent  cold  and  drilled  with  ^ie-in,  and  3^^-in.  holes,  spa 
shown.  A  chute  similar  to  type  TT,  but  with  the  3^-in.  holes  dril 
each  end  only,  is  used  for  the  fixed  chutes  referred  to  under  dip 
As  only  one,  or  at  most  two,  stopes  are  brought  in  at  one  time,  four 
inner  chutes  V  answer  for  the  whole  mine  and  the  bulk  of  the  sha 
made  up  in  form  TT. 

While  the  broken  ore  is  being  loaded  by  means  of  telescope  c 
the  two  10  X  10-in.  stulls  J?,  Fig.  159,  are  tied  with  a  6  X  8-in. 
piece  and  long  bolt,  and  a  shoveling  platform  S  is  constructed  oi 
planking  inclined  downward  toward  the  track  on  an  angle  of  10**. 
is  next  covered  with  two  sheets  of  tank  steel  of  the  same  dimensi 
that  used  for  the  chutes.  As  soon  as  the  face  has  advanced  too  fai 
reached  by  the  telescope  chute  extended,  the  latter  is  done  away 
and  other  pairs  of  stulls,  C/,  are  placed  roughly  in  line  with  /?,  and  i 
9  ft.  9  in.  center  to  center  on  the  dip;  8  X  8-in.  timber  is  used  in  all 
except  R,  The  pairs  of  stulls  U  are  connected  with  4  X  6-in.  tie 
resting  on  2  X  6-in.  blocks  nailed  to  the  stulls,  and  turned  so  th 
6-in.  surface  in  each  case  carries  the  two  steel  chutes  TT,  which  an 
connected  at  these  points;  the  chutes  being  set  at  a  steeper  angle  th 
foot-wall,  the  9-ft.  9-in.  spacing  of  the  stulls  accommodates  nicely  the 
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lengths; 40-peimy  nails,  driven  through  the  ?f  e-in-  holes  in  the  en<ls 
och  chute,  hold  the  latter  in  place,  and  the  straps  shown  are  l)olto<l, 

iah  plates,  both  inside  and  outside  for  greater  solidity.    A  drop  of 

k  is  allowed  between  the  lower  end  of  the  fixed  chute  T  and  the  plat- 

S.  The  two  lower  chutes  are  set  up  at  an  angle  of  31°  with  the  hori- 
the  next  two  at  32°,  and  the  fifth  and  last  at  34°. 

As  the  difference  between  chute  and  foot-wall  increases,  shoveling 
kwoes  more  difficult.  Moreover,  when  the  face  has  advanced  beyond 
fcreichof  the  telescope  chute,  a  considerable  proportion  of  the  broken 
«,ay60per  cent,  on  a  stoping  length  of  35  ft.,  must  be  brought  to  the 
iad chute  in  wheelbarrows.  The  latter  difficulty  suggests  the  installa- 
tinof  shoveling  platform  and  chutes  in  duplicate,  but  there  is  no  saving 

die  stoping  length  assumed.  The  plan  followed  when  the  chute  has 
ndiHi  a  height  of  4  ft.  above  the  foot-wall,  is  to  lag  against  the  stulls 
iifiill  length  of  the  stope  and  allow  the  broken  ore  to  lie  where  it  falls 
Mil  a  temporary  fill  is  completed  as  shown.  This  serves  as  a  whoel- 
Inownmway  for  nioWng  the  ore  from  the  ends  of  the  stops.  When  a 
iipe hag  been  finished,  these  fills  are  mucked  out. 

Tie  amount  of  ore  tied  up  in  this  way  is  not  large  until  the  stope  has 
haad\'anced  60  to  70  ft.,  and  at  this  point  the  method  is  varied  some- 
*ta.  Stoping  proper  is  stopped  until  the  dip  raise  above  mentioned 
b holed  through.  As  the  drills  are  operated  only  on  the  day  shift, 
■dthe  average  daily  advance  is  2.5  ft.,  this  requires  about  three  weoks. 
Ifcttirfule,  the  ore  over  the  raise  is  slabbed  off  as  described  under  dip 
■w,topro\ide  heai^lroom,  and  a  narrow  fill  is  made  in  the  space  later 
•wqied  by  the  main  waste  fill,  as  shown. 

While  the  dip  raise  is  in  progress,  some  exploratory  work  is  under- 
ttai  beyond  the  lateral  stoping  limits.  This  generally  takes  th(»  form 
■twosublevel  drifts  K,  one  at  each  end  of  the  stop(»,  driven  from  a  point 
kittle  above  the  middle.  Such  work  furnishes  material  for  the  main 
•^JefiU  which  is  built  up  from  the  ends  of  the  stope  toward  the  dip 
** until  it  encounters  the  central  ore  fill.  The  latter  is  then  mucked 
■tand  a  cut  FGH  made  in  the  hanging  wall  about  3.5  ft.  widi^  to  provide 
woom  for  the  dumping  of  wheelbarrows  in  the  upper  part  of  t  he  st  ope. 
"fe,  12  to  14  in  number,  drilled  with  the  stoper,  sufri(!(^  for  the  hanging- 
^  cut,  and  the  waste  produced  fills  the  space  previous!}-  occnipied  by 
"Klast  temporary'  ore  fill,  the  width  of  which  is  limited  b}-  that  of  the 
Upraise. 

As  soon  as  the  dip  raise  holes  into  the  next  level,  stoping  is  begun 
*pin,  breaking  toward  the  raise.  Fig.  159  illustrates  this  last  phas(*. 
"Aows  the  slope  fac«  advanced  about  25  ft.  along  what  was  previously 
*P  raise,  with  20  ft.  still  to  be  broken.  The  main  waste  fill  is  almost 
••Jpletd,  its  final  surface  being  the  dotted  line  /J.     Waste  for  thi^^ 
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part  of  the  fill  may  be  obtained  most  cheaply  from  development  i 
upper  level.    The  final  surface,  inclined  at  16^  with  the  horff"  ' 
affords  easy  wheelbarrow  grade  from  any  part  of  the  stope*  '^' ' 

The  aplite  dikes  which  are  often  present  in  the  oreshoot  OOM- " 
a  further  source  of  waste.    This  material,  where  reasonably  halt- "- 
unaltered,  may  be  easily  sorted  from  the  broken  ore,  and  used  lol 
manent  filling  in  place  of  the  temporary  ore  fills. 

Assuming  that  250  ft.  of  drifting  is  necessary  for  the  devdopmf '-' 
the  blocks  A,  B  and  C,  aggregating  10,000  tons  of  ore  of  which  ft  .: 
cent,  is  recoverable,  the  development  cost  per  ton  for  drifts  and  C.:v 
cuts  only,  at  $4.64  per  foot,  comes  to  15  cts.  Adding  to  this  3  eti.; . 
ton  as  the  cost  of  crosscut  raises  and  sublevel  exploration  warfc,  ll:;-: 
per  ton  is  obtained  as  a  fair  estimate  of  development  costs  on  a  Udc-.-: 
this  size. 

Where  the  dip  raise  is  not  driven  imtil  the  stope  has  been  adva;.:.^ 
over  half  the  level  interval,  its  cost  properly  falls  under  the  head  0:;^ 
traction.     In  case  the  dip  raise  is  driven  through  from  one  level  tov, 
next  before  stoping  is  begun,  as  is  done  in  the  more  steeply  dipping  .- 
tions  of  the  mine,  its  cost  belongs  to  development. 

An  average  cost  per  foot  for  100-ft.  dip  raises  is  about  $5.40.  A/i^. 
the  cost  of  two  100-ft.  dip  raises  to  the  development  previously  aoM.. 
increases  the  development  cost  on  the  9000  tons  recoverable  by  li  . 
per  ton,  giving  a  total  of  30  cts.  The  dip-raise  cost  is  entirely  offiMt 
dips  greater  than  30°,  by  saving  in  extraction,  since  one  round  out  of  6 
cut  in  stoping  is  in  effect  a  dip-raise  round,  and  the  work  is  cairiod . 
under  better  conditions. 

Allowing  for  the  initial  round  of  each  cut  or  lift  in  stope  advance^ 
average  break  per  machine  shift  is  a  piece  of  ground  3  ft.  3  in.  by  7  ft. 
10  ft.,  or  17.5  tons.     An  average  round  is  nine  3)'^-ft.  holes  with  30  stii 
of  powder.     The  average  cost  of  extraction  per  ton  for  the  typical  stc 
is  about  $1.07.  distributed  as  follows: 

Stoping  Costs  per  Ton 

Labor,  breaking SO.  18  Chutes 90. 

Labor,  shoveling  at  face 0.26  Pipe  and  fittings 0. 

Labor,  loading  cars  and  tramming  .  0. 14  Candles  and  lubricating  oil 0. 

Labor,  timbering 0 .  07  Power  and  water 0. 

Liibor,  blacksmith 0 . 04  Drill  repairs 0. 

Explosive 0. 14  Blacksmith  coal  and  drill  steel  . .  0. 

Timber 0.09  Superintendence 0. 

These  costs  cover  breaking  and  tramming  only.     No  account 
taken  of  hoisting,  sampling,  assaying,  office  expense  or  depreciation.    % 
item  of  superintendence  covers  only  the  foreman's  wages. 
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small  portion  of  the  pillar  came  away  on  the  line  of  the  main  slip  di 
blasting  This  was  fortunate,  for  it  made  the  work  much  safer, 
one  block  which  did  slip  off  weighed  approximately  170  tons.  Fig 
shows  approximately  the  order  of  blocks  removed  in  freeing  the  : 
from  the  back,  and  also  the  staging  and  equipment. 

In  raising  the  staging,  the  following  was  the  procedure.     A  '. 
ladder  was  raised  and  an  eye-bolt  fixed  at  A;  6  X  6-in.  stringers,  ap 


by  2  X  8-in.  plank,  were  then  raised  by  block  and  tackle  hung  tc 
eye-bolt.  Spliced  spruce  ladders  were  then  raiiied  on  the  staging 
point  B,  where  another  eye-bolt  was  driven.  By  means  of  this  and  b 
and  tackle,  3  X  6-in.  sticks  were  then  raised,  spliced  to  6  X  6-in.  strini 
and  then  strutted  with  2  X  8-in.  plank.  From  there  on  ladders 
spUced  to  the  bottom  length  of  ladders,  and  the  line  was  drawn  up  tc 
top  of  the  pillar  by  block  and  tackle  hitched  to  the  2  X  8-in.  bn 
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IkluldeiG  being  guyed  by  ropes  C  and  Z>,  and  the  staging  guyed  by  ropes 
ludF. 

Top-set  Sliciiig  on  the  Hesabi  Range  (By  L.  D.  Davenport). — In 

ae  d  the  small  mines  of  the  Chisholm  district,  in  Minnesota,  top-set 

idiig  was  tried.     The  ore  in  the  working  place  in  question  extended 

21  to  23  ft.  above  the  level  and  to  take  it  out,  the  miners  proceeded 

■  fdUcnrs:  First  an  open  set  was  put  in  the  drift  using  7-ft.  caps  and 

12-ft.  posts  (sets  1  and  2  shown  in  the  plan  Fig.  161).     Next,  the  slice 

mateiuled  along  the  caved  ground  putting  in  7  X  12-ft.  drift  seta 

^ced  about  5  ft.  apart  for  about  25  ft.,  ,which  was  the  Umitiag  dis- 

tu»  on  that  side.     Then  the  ore  above  the  last  sets,  6  and  7,  was  taken 

nt  ud  T  X  8-ft.  sets  were  put  on  top  of  the  7  X  12-ft.  sets  already  in 

[iw.  This  top  tier  was  then  worked  back  to  the  open  set.     The  caps 

i  tlie  boltom  sets  were  framed  on  top  to  make  a  bearing  for  the  posts 

<i  the  top  sots.    Seven  sprags  were  used  between  posts  and  caps  of  the 
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•'P  sets  as  shown  in  the  elevation.  The  next  step  was  to  make  room  for 
stts  dwignated  in  the  plan  as  8  and  9;  this  time,  the  full  heiRht  of  the 
TeiviL*  taken  out  and  both  top  and  bottom  sets  were  put  in.  In  tuking 
"""be  ground  adjacent  to  9,  for  the  next  set,  the  side  weight  of  the 
""isupported  caved  ground  caused  set  5  to  move  and  although  the 
""wrs  tried  to  hold  it  with  props,  they  could  not  stop  its  moving  and 
^^i  ''jaded-knifed,"  the  end  of  the  room  filling  with  sand. 

In  another  similar  room  the  plan  was  tried  of  taking  out  the  top 
*•  iiijaceEt  to  set  9  first,  then  putting  in  the  cap  of  the  bottom  set  as  a 
■ilforthetopset  and  then  comingin  under  it  with  the  12-ft.  posts.  This 
■Mtbod  did  not  seem  to  help  much,  for  as  soon  as  the  second  slice  was 
"Pwied  up  the  whole  room  started  to  move.  As  soon  as  the  posts  moved 
w  inch  or  so,  one  end  of  the  sprags  would  drop  down  an<l  then  a  little 
^™g  in  the  caved  ground  would  throw  down  a  set.  In  a  single 
**  the  top  Bets  worked  well  but  in  widening  out  for  the  second  slir- 
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as  soon  as  the  ground  was  relieved  at  the  side  of  a  set,  the  timber  st 
to  move.     It  is  usually  difficult  to  blast  down  a  single  top-set 
for  even  when  all  the  bottom  posts  are  blasted  the  caps  act  as  stull 
hold  up  the  top  sets. 

It  is  claimed  for  this  system  that  less  timber  is  used  and  tha 
miners  have  less  shoveling  to  do,  on  account  of  running  the  ore  froi 
sets  directly  into  the  car,  than  in  taking  the  same  ground  in  two  { 
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FIG.    162. — SEQUENCE  OP  SET  REMOVAL  SHOWN   UN8ATISPACTORT. 

It  was  found  that  the  amount  of  timber  used  was  about  the  same 
the  exception  of  the  boards  used  on  the  bottom  of  the  upper  slice, 
miners  stated  that  the  time  saved  in  shoveling  was  more  than 
by  tightening  and  replacing  sprags,  putting  in  props,  etc.  Bu 
most  important  thing  is  the  question  of  the  safety  of  the  mei 
regular  10-ft.  slice  is  certainly  safer  to  work  in  than  a  21-ft.  tc 
slice.     In  this  particular  case,  the  miners  put  up  two  raises  in  the 
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PIG.    163. — POSSIBLE  IMPROVEMENT  IN  SEQXTENCB. 

and  took  out  the  remainder  of  the  pillar  in  two  slices.  They  di< 
have  to  hoist  the  timber  any  higher  than  in  the  top  sets  and  the  i 
additional  cost  per  cubic  foot  of  the  top  drift  and  the  raises,  as 
pared  with  the  same  amount  of  ore  mined  by  slicing,  was  negli 
Also,  the  miners  get  out  a  few  tons  per  day  more  than  with  the  tc 
slicing. 

Fig.  162  is  a  plan  showing  the  order  in  which  the  sets  were  1 
out  in  the  working  place  described.     The  plain  figures  refer  to  be 
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those  in  ringSy  to  top  sets;  and  those  with  superscript,  to  both. 
Fig.  163  shows  a  proposed  method  of  taking  out  the  ground  with  top 
sets,  which  nught  work  better,  although  it  has  not  been  tried  here.  After 
pa^g  in  the  open  sets  1  and  2,  the  bottom  sets  are  taken  out  along 
the  caved  ground  to  the  limiting  distance,  say  to  set  7;  then,  instead  of 
raising  up  and  taking  out  the  top  sets,  set  8  is  cut  in  for  on  the  bottom 
while  18  or  9  ft.  of  solid  ground  above  holds  back  the  caves.  Next, 
set  9  on  top  of  set  7  is  taken  and  then  set  10  on  top  of  set  8.  ^he  re- 
maining sets  are  taken  out  in  the  order  indicated.  Another  proposed 
method,  which  is  similar  to  that  used  in  square-set  work  in  heavy  ground, 
is  shown  in  Fig.  164.  The  open  sets  1  and  2"  are  put  in  the  drift  and  the 
top  set  3  over  2  is  taken  out;  then  set  4  in  the  solid  is  taken  and  the 
top  set  above  it,  etc.,  taking  the  ground  in  vertical  tiers.  As  soon  as 
set  13  is  finished,  the  solid  side  of  the  room  is  boarded  up.  Next,  set 
14  is  taken  out  on  the  bottom  while  the  ground  above  it  steadies  the  caves, 
then  set  15  is  taken  and  at  16  another  bottom  set  started. 
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FIO.    164. — PROPOSED  SEQUENCE. 

Successful  Top-set  Slicing  (By  Pomeroy  C.  Merrill). — A  method  of 
top-set  slicing  which  has  been  used  successfully  for  some  years  in  onei  of 
the  larger  underground  mines  of  the  Mesabi  range  is  illustrated  in  the 
accompanying  diagram.     It  has  been  used  in  hard  ore,  in  clayey,  wet, 
crushing  ore  and  in  soft  hematite,  under  caved  ground  and  under  sand. 
The  numbers  in  circles  in  Fig.  165  refer  to  the  top  sets  when  the  two- 
set  method  is  used.     In  such  case,  the  order  represented  by  the  figures 
in  the  drawing  is  followed;  the  cut  is  taken  in  for  35  ft.  on  the  far  side  of 
the  room  next  to  the  cave,  removing  lower  sets  only,  and  then  four 
lower  sets  returning  on  the  near  side  are  removed  and  top  sets  are  mined 
in  the  order  shown.     The  room  is  then  carried  back  toward  the  open 
sets  under  50  and  51,  the  miners  keeping  the  bottom  set  of  the  returning 
side  ahead  of  the  top  sets  on  both  sides,  but  sets  52,  53  and  54  are  left 
standing,  and  the  room  is  squared  up,  boarded  and  the  timber  blasted 
out.    The  smaller  room  on  the  other  side  of  the  drift  is  then  mined 
similarly,  in  the  order  shown,  and  the  timber  there  also  blasted  out. 
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Id  blasting  down  the  mlued-out  rooms,  it  is  seldom  Deaesaary  to  bL-j 
more  than  the  center  posts  of  the  top  set.  In  this  way  the  room  € 
before  the  boards  on  the  sides  have  had  a  chance  to  move.  It  b 
rare  sight  to  see  every  cap  in  the  bottom  sets  of  the  far  slice  next 
the  caved  ground  resting  on  a  post  originally  placed  in  the  near  sli^ 
Blasting  is  done  by  battery,  and,  together  with  the  boarding  up,  is  ca 
ducted  by  two  blasters  who  go  from  room  to  room  as  required. 

The  advantages  of  this  method  are  that  it  saves  timber,  since  orm 
one  post  is  used  in  the  center  and  frequently  old  posts  are  used  on  tl 
far  side;  it  saves  shoveling,  the  top-set  ore  being  run  into  cars  throng 
board  chutes  which  can  be  Quickly  placed  in  any  set;  and  it  is  safe. 


■,\Xf»k«rf  6/t)i/nrf, 
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Removing  Ore  under  Timbered  Drift  (By  H.  H.  Hodgkinson). — ' 
Sometimes  it  is  necessary  to  remove  ore  from  under  drift  sets  which 
have  been  loaded  with  rock-filling  on  both  top  and  sides,  and  to  do  this 
without  disturbing  the  set  timbers,  so  that  the  drift  is  still  maintained. 
The  following  method  has  been  used  successfully  and  economically,  not 
only  keeping  the  set  timbers  and  filling  intact,  but  permitting  a  complete 
recovery  of  the  ore. 

On  the  level  below,  set  timbers  with  chutes  were  installed  and  two 
raises,  Fig.  166,  driven  to  the  level  above  at  each  end  of  theorebody, 
so  as  to  afford  an  entrance  and  exit  to  the  working  place  after  the  chutes 
in  the  sets  were  full  of  broken  ore.  The  ore  was  then  stoped  to  within 
12  ft.  of  the  level  above.  The  stope  was  drawn  and  filled  with  waste 
up  to  within  5  ft.  of  the  back,  a  crib  chute  being  built  as  the  filling 
progressed,  for  hanciiing  the  ore  which  would  be  obtained  by  mining 
the  12-ft.  floor  pillar.  The  fill  was  placed  in  the  empty  stope  by  means 
of  the  two  raises  until  it  reached  its  angle  of  repose,  when  it  was  leveled 
off  to  an  elevation  of  5  ft.  below  the  floor  pillar.  The  remainder  of  the 
fill  was  placed  in  the  stope  by  means  of  a  small  mine  car  which'was  lowered 
down  one  of  the  raises  and  supplied  with  fill  by  a  chute  placed  at  a 
raise  bottom. 
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Before  mining  the  floor  pillar  the  three  12-in.  oak  timbers  T,  15  ft. 
long,  were  placed  under  the  caps,  being  supported  by  10-in.  posts,  F, 
as  shown.  Each  of  the  set  sills  was  then  chained  to  the  caps  by  means 
of  ^^-in.  iron  chains  made  tight  so  as  to  hold  the  legs  and  sills  of  the 
sets  in  place  while  the  ore  was  being  removed  below.  The  fill  on  the 
sides  of  the  set  timbers  fortunately  was  coarse  rock;  it  was  spiled  ofif  with 
lagging  each  time  a  sill  was  exposed  and  was  thus  prevented  from  run- 
ning. The  ore  was  mined  from  beneath  two  sets,  these  being  immediately 
supported  by  the  timber  trusses  ABC;  then  the  ore  was  mined  from  be- 
neath the  third  set,  which  was  supported  in  the  same  manner.  These 
timber  trusses  ABC  were  erected  as  soon  as  possible  after  the  sills  were 
exposed,  the  timbers  A  and  B  being  placed  in  hitches  in  the  foot-wall. 
The  timbers  B  were  about  8  or  10  in.  below  the  sills,  to  facilitate  placing 
them  in  position,  the  space  between  them  and  the  sills  being  blocked  up 
tight  by  means  of  the  timbers  M.  As  a  precaution  two  props  were  placed 
under  the  timbers  M  to  relieve  the  timbers  T  of  some  of  their  weight  while 
the  trusses  were  being  framed.  The  timbers  M  were  placed  far  enough 
apart  to  permit  similar  timbers  used  under  the  next  sill  to  interlock 
with  them.  The  broken  ore  was  not  removed  until  the  exposed  sills 
had  been  supported,  and  these  made  a  handy  stage  from  which  to  work. 
After  three  timber  sets  had  been  supported  firmly  by  means  of  the 
trusses,  the  timbers  T  and  V  and  the  chains  were  moved  along  and 
used  to  support  three  more  sets,  the  ore  from  beneath  these  being  re- 
moved as  before.  When  the  ore  had  been  removed  from  below  five 
timber  sets  a  bulkhead  was  built  as  shown  and  the  space  back  of  it 
filled  with  waste. 

TIMBERING  AND  SUBSTITUTES 

Square-set  Timbers  for  Soft  Iron  Ores  (By  L.  D.  Davenport). — 

The  framing  of  square-set  timber  in  the  Chisholm  district  of  the  Mesabi 
range  in  Minnesota,  is  done  by  contract.  Sixteen-foot  round  timbers, 
about  12  to  14  in.  in  diameter,  are  used  for  posts.  These  16-ft.  pieces 
are  cut  in  two  and  framed  on  one  end  for  bottom  posts  and  on  both  ends 
for  top  posts.  The  tenons  are  4  in.  square  and  4  in.  long,  thus  making 
the  bottom  posts  7  ft.  8  in.  from  end  to  shoulder  and  the  top  posts  7  ft. 
4  in.  between  shoulders.  The  caps  are  cut  from  14-ft.  round  timber, 
about  10  to  12  in.  in  diameter.  The  ends  are  flattened  to  9  in.  in  thick- 
ness to  make  a  bearing  for  the  shoulders  of  the  posts.  A  4  X  9-in.  face 
is  left  on  each  end  of  the  cap  to  fit  against  the  tenons  of  the  posts  and 
the  remainder  of  the  end  is  cut  off  at  45*^.  The  caps  are  9  in.  thick  and 
the  length  of  the  corresponding  tenons  on  the  posts  is  4  in.  for  each  post, 
which  leaves  1  in.  between  the  ends  of  the  tenons  when  the  timber  is 
first  put  in  place.     This  1-in.  space  is  left  to  allow  the  caps  to  crush  down 
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di^tly  before  the  tenons  bear  od  one  another.  This  cushioning  effect 
of  tile  caps  prevents  the  post  from  splitting  when  the  room  takes  weight. 
il  DUf  be  inferred  from  the  style  of  framing,  the  most  of  the  weight 
B  the  slopes  comes  from  the  top.  In  Fig.  167  are  shown  the  templates!, 
iriucb,  with  an  ax,  adze  and  crosscut  saw,  constitute  the  outfit  of  the 
timba  fnuner. 


no.  167. — BOUND  sgiTAKx-AET  TiuBCBa 


Sqture-set  Framing  at  Butte  {BuUetin,  American  Institute  of  Mining 
Eopneers). — In  the  earUer  operations  in  Butte,  Mont.,  timber  was 
ibundaot  for  mining  purposes,  and  it  was  common  practice  to  use  sawed 
lumber  for  the  stope  square-setting,  the  framing  on  this  being  rela- 
tively simple.  There  were,  nevertheless,  various  methods  employed  for 
framing  these  square  sets.  In  1,  Fig,  168,  is  shown  the  framing  used  in 
the  High  Ore  mine;  the  post  has  a  long  and  relatively  slender  horn, 
subject  to  breakage  under  heavy  side  pressure,  and  to  crushing  with 
heavy  top  pressure.  The  opposite  extreme  is  shown  in  2,  the  framing 
used  at  the  Syndicate  group.  In  this  case  the  horn  of  the  post  is  only 
I  in.  high,  which  gives  a  small  shoulder  for  the  cap  and  girt.  Further- 
more, the  framing  is  unnecessarily  complicated,  and  consequently 
expensive.  In  3  the  method  for  the  Anaconda  group  is  exhibitetl. 
It  is  probably  in  general  the  best  method  for  sawed  timber,  being  cheap, 
simple,  and  designed  to  obtain  the  full  strength  of  the  timbers  in  all 
Erections.  The  horns  on  the  posts,  being  6  in.  square  by  2  in.,  are 
strong,  and  at  the  same  time  give  a  good  shoulder  for  the  cap  and  the 
girt.  The  caps  butt  end  to  end.  The  girts  in  this  figure  are  unnecessarily 
large,  inasmuch  as  they  He  parallel  with  the  strike  of  the  deposits  and 
consequently  take  less  weight  than  the  caps,  which  arc  subject  to  the 
crushing  force  of  the  hanging  wall.  The  framing  shown  in  4  and  5  is 
amilar  to  this,  except  that  the  girts  are  4  in.  less  in  lateral  thickness, 


^Bpd  BO  require  iio  trtuniog  at  all,  although  leaving  the  set  jU8t  as  fitroDg. 
^^Me  nee  shows  the  dimenaons  for  lO-in.  caps  aud  posts,  and  the  other 
^^^u24ru  Using  the  10-in.  rimbe-r  the  sets  are  made  5  ft.  from  center  to 
^^HbBj  ^&er  cap-way  or  girtway,  and  7  ft.  6  in.  center  to  center  in 

^^Hu  tlie  timb^-  about  Butte  available  for  sawing  became  scarcer,  it 
^^ms  found  necessary  to  adopt  round  timbers  imderground.  Even  before 
I  ttis,  round  timber  had  been  used  by  the  Gagnon  mine.  The  method 
^■tf  framing  employed  here  is  that  shown  in  6.  The  posts  and  caps  have 
Hkna  5  in.  square  by  2}i  in.,  and  the  cap  has  a  shoulder  taken  off  the 
^^■tom  5  in.  from  the  center  to  allow  it  to  fit  snug  on  top  of  the  post, 
^|Bk  on  the  top,  also  5  in.  from  the  center,  a  slab  It  taken  off  for  its 
Hon  length,  in  order  that  a  slope  floor  may  be  easily  laid.  The  girt  is 
I    framed  as  shown,  being  usually  less  than  10  in.  in  diameter.     The  sets 

■  are  8  ft.  3  in.  from  center  to  center  in  height,  and  are  5  ft.  center  to 

■  tenter  in  the  other  two  dimensions.  The  framing  used  on  the  levels, 
I  abown  in  7  and  8,  is  similar,  except  that  the  posts  are  given  a  batter  of 
I     6  in.,  furnishing  additional  resistance  against  side  pressure, 

A  combination  of  round  and  square  timber  has  been  used  at  the 
Steward  mine  for  a  niunber  of  years.     The  caps  are  of  square  timber;  the 
girts  and  posts  are  round.    The  dimensions  and  method  of  framing  are 
-iiown  in  9,  while  10  and  11  exhibit  the  relations  of  the  level  timbering 
Lud  the  Btope  set.     The  horn  on  the  post  is  IJ-^  in.  deep  on  the  bottom, 
LWjd  3.^2  in.  on  the  top,  it  being  supposed  easier  to  stand  a  post  with  a 
^^feprt  hora  when  erecting  the  set.     This  necessitates  that  the  horn  of 
^^h  eap  be  out  of  center;  this  does  not  weaken  the  cap,  but  the  timbers, 
^^png  unsymmetrical,  are  a  little  slower  to  handle.     The  sets  are  7  ft. 
1     center  to  center  in  height,  5  ft.  2  in.  center  to  center  along  the  cap,  and 
i  ft.  10  in.  center  to  center  along  the  girt.     The  drift  posts  are  framed 
on  the  top  only,  and  are  given  a  heavy  batter,  which  has  proved  satis- 
factory.    In  10  is  also  shown  the  method  of  putting  in  the  sheeting  on 
which  the  waste  is  filled.     The  height  of  tliis  above  the  drift  cap  allows 
loom  for  repairs  when  necessary.     The  material  used  for  this  is  usually 
1  round  timber  or  large  round  timber  sawed  in  half. 
When  round  timber  began  to  be  more  generally  adopted,  the  first 
,  done  in  machines,  was  that  shown  in  12,  the  post  having  a  flat 
I,  8  io.  square,  with  no  horn,  and  with  a  miter  cut  to  the  outside  of  the 
■ber.     The  caps  and  girts  both  had  horns,  as  shown.     While  this 
yie  was  used  for  some  time,  it  was  found  difficult  to  set  the  timbers 
and  to  block  them  so  that  the  sets  would  satisfactorily  resist  pressure, 
and  the  concussion  of  blasting.     The  first  improvement  was  that  shown 
in  13,  a  combination  of  the  square  and  the  beveled  type.     As  can  be 
seen,  the  framing  of  these  caps  is   complicated,   there  being  a  l\^-in. 
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shoulder  at  the  base  of  the  horn,  from  which  the  miter  begins.  The 
sets  measure  in  height  7  ft.  5  in.,  and  5  ft.  10  in.  either  cap-way  or  girU 
way,  in  these  latter  two  cases.  A  still  further  improvement  is  that 
shown  in  14  and  15,  the  step-down  type,  the  large  12-in.  horn  on  the 
post  being  used  when  the  post  is  large  enough.  The  cap  is  slabbed  off 
on  the  top  in  order  to  enable  a  level  floor  to  be  laid.  [The  cap  in  the 
assembled  view,  14,  is  incorrectly  shown  as  a  square  timber. — Editob.] 
In  this  style,  the  size  of  the  set  was  also  changed,  it  being  made  7  ft. 
9  in.  in  height  and  5  ft.  4  in.  in  each  of  the  other  dimensions;  being  thus 
smaller  along  the  caps  and  girts,  it  is  stronger,  and  the  common  length 
of  lagging  used,  16  ft.,  will  cut  into  three  pieces  to  fit  the  sets  and  leave 
no  waste.  It  is  probably  the  best  method  of  framing  round  timbers 
where  the  size  varies,  the  full  strength  of  each  member  of  the  set  being 
obtained  regardless  of  the  size  of  the  timber.  If  the  timber  were  all 
the  same  diameter,  a  simpler  method  could  be  used,  somewhat  similar 
to  that  shown  in  3  and  4  for  square  timber. 

On  the  main  levels,  specially  selected  timber  is  used,  varying  from 
12  to  18  in.  in  diameter  for  posts  and  caps.  There  is  no  difference  in 
the  method  of  framing  except  that  the  posts  are  framed  on  one  end 
only.  It  is  the  intention  ultimately  to  apply  this  method  in  all  of  the 
mines  of  the  Anaconda  Copper  Mining  Company. 

Square-set  Timbering  at  Switches  (By  Frederick  W.  Foote). — ^At 
the  Butte  &  Superior  mine,  Butte,  Mont.,  the  haulage  tracks  in  places 
pass  through  large  stopes  which  require  special  care  in  timbering.  The 
insertion  of  switches  and  curves  was  accomplished,  as  shown  in  Fig. 
169,  without  disturbing  the  general  system  of  timbering  and  without 
bringing  undue  strain  on  any  of  the  parts.  At  the  point  where  the  switch 
or  curve  was  to  be  placed,  a  post  of  the  sill  floor,  and  the  corresponding 
post  of  the  floor  above  were  left  out.  Where  the  top  of  the  upper  post 
would  have  come,  a  block  was  placed.  Four  diagonals  reached  from 
this  block  to  the  tops  of  the  sill  sets.  In  this  way  the  post  of  the  floor 
above  was  supported. 

Supporting  Back  While  Drawing  Shrinkage  Stope  (By  H.  H.  Hodg- 
kinson). — Where  the  shrinkage  system  is  used  for  stoping  and  the  ore 
is  later  drawn  through  chutes  below,  it  is  often  found  necessary  to  timber 
the  back  after  breaking  has  ceased.  In  order  to  obtain  the  maximum 
strength  and  protection  from  the  least  amount  of  timbering  it  is  necessary 
to  frame  the  timbers  in  such  a  manner  that  each  set  conforms  as  nearly 
as  possible  to  the  shape  of  the  ground  and  is  placed  as  close  to  the  back 
as  conditions  will  permit.  A  space  of  at  least  10  in.  must  always  be 
left  between  the  ground  and  these  sets  in  order  to  place  the  lagging  and 
the  blocking;  but  a  greater  space  only  adds  to  the  expense  in  requiring 
extra  blocking,  for  as  a  general  rule  this  space  must  be  blocked  up  tight  to 
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koM  looae  groond  in  place.  If  the  ore  ia  mined  in  such  a  way  that  the 
liek  Imsa  so.  arch,  there  vrill  be  much  less  weight  upon  the  timbers  to 
Kf^  tbe  ground  and  the  sets  can  be  placed  farther  apart. 

Id  putting  up  a  set,  the  main  timber  is  placed  in  two  hitches,  if 
bsinatal,  and  in  one  hitch  with  a  good  head-board  at  the  upper  cml, 
ffitit&stuU.    It  is  always  best  to  cut  the  timbers  to  fit  the  hitches  and 


.  169. — oBTAiNina  BOOM  roE  track 


face  a  timber  off  at  the  point  where  another  timber  rests  upon  it,  for 
the  more  perfectly  the  joints  and  bevels  fit,  the  stronger  is  the  set.  Con- 
siderable time  and  labor  will  be  saved  in  cutting  the  miter  of  two  timbers 
by  bisecting  the  angle  formed  by  them  an<l  cutting  each  timl«r  at  a 
bevel  of  that  angle.  This  will  insure  a  much  better  fit  and  a  stronger 
job.  Both  time  and  labor  can  be  wasted  by  cutting  the  bevel  on  one 
timber  and  then  cutting  the  bevel  on  the  other  to  fit.     When  the  bevels 
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arched  back  which  permits  placing  the  sets  at  a  greater  «ii>Larjce 
Three  timbers  are  used  to  make  the  set,  which  conforms  nicely 
shape  of  the  roof  and  requires  a  small  amount  o(  blocking.    The 
ital  timber  is  placed  in  a  hitch  at  each  end.     At  2  is  shown  a 
Ugbly  arched  as  in  the  preceding  case,  but  with  the  side  .4  in  bad 
Only  one  hitch  is  required  in  this  instance,  with  a  good  head- 
aft  the  upper  end  of  the  stull.    At  3  is  shown  a  stope  whose  hack 
["•^f  slil^tly  arched.     Two  hitches  are  require!  for  the  timbering. 
iftehack  is  only  slightly  arched ,  and  the  wall  at  .4  is  assumed  to  be 
and  needs  more  timbering,  although  only  one  hitch  is  used.    The 
nay  be  highly  arched,  but  due  to  irregularities  in  the  ground  the 
rfthc  arch  is  not  in  the  center  of  the  stope.     The  style  of  timbering 
at  5  is  applicable.     At  6  is  shown  a  stope  with  a  hack  only  slightly 
and  a  loose  side  at  A.     The  style  of  timbering  at  7  is  adapted  to 
with  a  very  fiat  back  and  a  bad  side  at  A.     Timbers  placed  as 
at  8  not  only  conform  to  the  shape  of  the  ground,  but  will  support 
groimd.     The  style  shown  at  9  will  support  excesj?ively  heavy 
and'is  so  framed  that  the  miters  bear  their  proper  share  of  the 
As  a  rule,  if  the  miters  and  hitches  are  properly  cut,  timbers 
floB  kind  of  work  need  little  bracing.     It  is  poor  practice  to  brace 
I  limber  so  that  the  weight  is  concentrated  on  another  timber,  unless 
iKoond  timber  can  be  directly  supported  at  the  point  where  the  load 
■ttioentrated. 

The  sides  of  a  stope  may  be  so  bad  as  to  require  timbering  almost  all 
r^hiay  down  to  the  floor  below.  The  style  used  in  10  will  accomplish 
bivdy,  each  successive  stull  and  lagging  with  upright  piece  being 
iked  as  the  broken  ore  is  drawn  down.  Each  stull  is  set  in  a  hitch  and 
■•  I  head-board  at  the  upper  end. 

Top-slice  Timbering  at  Bingham  (By  D.  W.  Jessup). — ^The  timbers 

W  in  the  system  of  top-slicing  practised  in  Bingham  Canon,  Utah, 

•* framed  similar  to  those  used  in  the  square-set  system;  their  charac- 

Wrtics  are  shown  in  Fig.  171.     With  the  adjustment  and  settling  of 

tte  overburden  the  pressure  on  the  timbers  maj'  become  enormous,  and 

^sitis  necessary-  to  keep  various  runwaj's  and  connections  open,  the  tim- 

*^  supporting  the  runways  must  be  reinforced.     This  is  accomplished 

ly  doubling-up  sets,  helping  sets,  angle  bracing,  stulls,  a  tee  piece,  etc. 

The  doubling-up  set.  Fig.  172,  is  a  complete  set  placed  inside  the 

weakened  timbers,  and  consists  of  a  cap  and  two  posts.    The  caps  are 

X  8  in.  and  either  square  or  round  timbers  are  used  as  posts.     The 

jlping  set,  Figs.  174  and  177,  is  similar  to  the  doubling-up  set  and  is 

aced  outside  the  failing  set  of  timbers  instead  of  underneath.     This 

t  is  generally  used  for  strengthening,  as  the  weight  falls  more  upon  the 

Iping  post  and  less  upon  the  cap,  causing  a  more  nearly  equal  distribu- 


228 

on  the  t; 
earn-  it> 
under  si 


'V\\0  sots   ;. 

I'oiulitions,  t\\* 
pulliti^  iiparl, 
The  vstvle  ?^i 


232  DETAILS  OF  PRACTICAL  MINING 

As  each  successive  slice  is  mined,  the  overburden  becomes  more 
nearly  self-supporting  and  the  mat  of  timbers  forms  a  more  compact 
mass  that  assists  in  supporting  the  overburden  and  thus  causes  lees 
weight  to  fall  upon  the  timbers.  This  offers  the  opportunity  for  uaa 
of  the  tee-piece  system  of  timbering,  and  in  the  future  one  of  the  large 
orebodies  at  Bingham  may  be  mined  by  this  method  instead  of  the  slice- 
set  system.  But  in  most  of  the  orebodies  it  would  not  be  applicable,  as 
the  overburden  is  in  a  fine  state  and  is  constantly  rimning  down  from 
floor  to  floor,  requiring  closely  laid  flooring  and  substantial  timbering  to 
hold  it  in  check. 

One  of  the  advantages  of  the  top-slice  system  is  that  the  doubling-up 
and  reinforcing  timbers  may  be  of  a  cheap  material.  They  are  not  per- 
manent, being  in  place  merely  for  a  few  days,  perhaps  weeks,  and  odd 
lengths,  sizes  and  nondescript  timbers  can  be  used.  A  large  amount  of 
the  round  timber  is  quaking  asp.  It  is  a  cheaper  grade  than  pine  or  fir, 
possesses  less  compressive  strength  and  does  not  withstand  rot  as  well, 
but  it  gives  satisfaction.  Nothing  smaller  than  a  &-in.  end  is  used  and 
the  bark  is  peeled  to  prevent  rotting.  For  flooring,  odds  and  ends  may 
be  used,  since  the  purpose  is  to  prevent  the  overburden  from  rimning 
through  into  the  slice  below,  though  a  well-laid  flooring  offers  better 
facilities  for  shoveling.  The  top  of  the  slice  may  or  may  not  need  lagging, 
it  depends  on  the  condition  of  the  flooring  from  the  slice  above,  the  latter 
is  usually  out  of  place  and  is  not  in  position  to  hold  the  overburden.  The 
broken  timbers  in  the  mat  are  constantly  moving  downward  and  exert 
a  great  pressure  on  the  timbers  below,  causing  them  to  break.  These 
projecting  ends  are  sometimes  sawed  or  cut;  if  over  a  post  they  are  blocked 
against  it,  but  never  under  any  circumstances  are  they  blocked  against 
a  cap  or  girt  as  the  pressure  would  cause  them  to  break.  In  blocking 
the  timbers,  the  wedges  are  always  driven  under  the  bottom  and  not  over 
the  top.  When  the  slice  has  been  finished,  a  number  of  unbroken 
timbers  are  removed  and  used  again  in  the  following  slices. 

All  of  the  timbers  are  framed  to  dimensions  in  the  company's  sawmill. 
No  framing  is  done  underground  other  than  an  occasional  butt  cap  or 
short  set.  The  round  timbers  are  from  10  to  20  ft.  long  and  are  cut  to  the 
required  length  by  the  timberman.  The  following  are  the  different- 
sized  timbers  used  in  one  of  the  stopes:  8X8  in.,  39  per  cent.,  for  posts, 
caps  and  girts;  6X8  in.,  5  per  cent.,  for  doubling-up  sets  and  stringers; 
2  X  12  in.,  38  per  cent.,  for  flooring,  side  and  top  lagging;  round,  18  per 
cent.,  for  doubling-up  posts,  stuUs  and  cribs. 

Hook  and  Staple  for  Staging. — In  topslicing  on  the  Mesabi,  the  face 
of  the  ore  in  a  room  may  be  as  much  as  14  ft.  high.  To  reach  the  top  of 
this  for  drilling,  a  staging  is  necessary.  The  typical  set  of  timber  con- 
sists of  two  posts  and  a  cap,  with  no  studdlp  *^^  long  way  of  the  room. 
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Ordinarily  a  staging  is  built  on  two  pieces  of  lagging  spiked  to  the  four 
posts  of  the  t'W'o  sets  nearest  the  face  so  as  to  have  the  direction  that 
studdles  would  liave.  Nails  of  30-  or  40-penny  size  are  used  and  are 
Mt  in  either  the  lagging  or  the  posts  when  the  staging  is  torn  down. 
They  are  a  constant  nuisance  and  source  of  danger,  tearing  the  clothes 
and  skin  of  the  miners. 

Captain  James  Rosewall,  of  the  Harold  mine,  an  Oliver  property, 
devised  a  method  of  eliminating  this  trouble.  He  uses  four  hooks  or 
hangers  of  about  the  design  iUustrated  in  Fig.  178,  driving  them  into  the 
post  and  in  them  laying  two  rails  or  poles  on  which  the  staging  is  built. 
Since  there  is  danger  that  the  set  next  the  face  will  fall  out  toward  the 
o&et  and  there  is  no  studdle  to  prevent,  6-ft.  staples,  also  illustrated, 
are  used  to  drive  into  each  pair  of  posts  in  the  direction  of  the  studdle. 
Since  a  set  of  this  nature  will  last  as  long  as  a  mine,  it  follows  that  its 


Fia.    178. HOOK  TO  SUPPORT  STAGING  AND  STAPLE  TO  STAT  SETS. 


use  18  cheaper  in  the  long  run  than  that  of  nails.  The  staple  is  long 
enough  to  span  the  greatest  distance  between  adjacent  sets  and  by  setting 
it  at  an  inclination  is  available  for  intervals  down  to  4  ft.  It  is  found 
advisable  to  bend  the  drive  points  of  the  hooks  down  from  a  right  an^e, 
as  shown,  since  thus  there  is  no  tendency  for  the  weight  of  the  staging 
and  men  to  pull  the  hook  out  of  the  timber.  The  pieces  are  shown  made 
rf  ?i-in-  square  iron ;  roimd  iron  may  also  be  used ;  sharp  points  are  rather 
pnferable  to  chisel  edges  on  the  ends. 

BuQding  Hi^  Stages  with  Ladders. — Where  the  walls  of  underground 
workings  are  strong  enough  so  that  they  can  be  left  open  for  long  periods 
of  time,  the  back  is  liable  to  become  bad  and  slab  ofiF;  this  is  true  even 
'fhere  careful  trinuning  has  been  done  before  the  ore  was  worked  out. 
It  then  becomes  necessarj-  to  erect  stages  and  bar  or  blast  down  the  bad 
ground.    Usually  where  there  is  not  much  trimming,  the  back  can  ^ 
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cleaned  most  satisfactorily  from  stages  built  up  with  ladders  as  legs. 
This  is  the  method  used  in  Michigan  at  the  hard-ore  iron  mines  and  at 
those  copper  mines  where  the  lodes  dip  steeply. 

In  order  to  get  the  most  stable  stage,  one  or  two  ladders  should  lean 
against  one  wall;  but  a  satisfactory  substitute  consists  of  standing  three, 
four  or  even  six  ladders  vertically  on  an  even  base  of  ore  and  building  a 
pile  of  boulders  2  or  3  ft.  high  around  the  bottoms  of  the  ladders.  By 
wedging  the  main  stage  planks  between  the  legs  of  the  ladders  the  whole 
is  tightly  tied  together. 
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SPLICED    LADDERS  ^ 

FIG.    179. — DEVICES  APPLIED  TO  LADDERS  USED  FOR  STAGING. 


Instead  of  wedges  for  binding  the  ladders  to  the  main  or  strap  planks 
that  carry  the  planks  of  the  working  platform,  staples  or  timber  dogs 
are  used  at  the  mines  of  the  Cleveland-Cliffs  Iron  Co.  These  are  made 
of  J2-in.  iron  of  the  form  and  dimensions  shown  in  1,  Fig.  179.  The 
advantage  of  these  over  nails  is  that  they  tie  the  planks  together  more 
securely  and  also  can  be  taken  out  more  easily  by  means  of  a  pick  or  bar. 
In  order  to  distribute  the  strain  over  several  rungs,  pieces  of  1  X  3-in. 
plank  with  a  notch  at  each  end,  cut  just  long  enough  to  fit  snug,  are  driven 
in  as  sprags  next  to  each  leg  between  several  sets  of  rungs,  as  shown  in 
2.    In  this  way  danger  from  the  rungs  of  the  ladders  giving  away  luder 
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the  weight  of  tlie  st&ge  is  minimized.  Often  a  stage  has  to  be  built  to 
icach  a  back  30  ft.  liigli  or  more.  As  mine  ladders  are  rarely  over  10  ft. 
img,  it  then  becomes  necessary  to  splice  them  together.  Side  cleats 
on  be  nailed  to  tlie  legs  for  this  purpose,  but  a  much  more  secure  and 
handy  method  is  by  the  use  of  U-bolts,  shown  detached  in  3  and  applied 
in  4.  The  bolt  is  made  of  ^^-in.  iron  with  a  plate  or  double  washer  of 
M  X  IJ^^-in.  iron. 

Hook  for  Hauling  Timbers. — ^The  accompan3ring  illustration,  Fig. 
180,  shows  a  simple  hook  that  may  be  quickly  attached  or  detached  from 
the  hoisting  rop>e  in  moving  timbers  through  a  drift  or  up  a  winze. 
The  device  consists  of  hook  and  link,  the  back  end  of  the  hook  being 
enlarged  and  toothed,  so  as  to  act  like  a  cam  with  reference  to  the  hole  for 
the  link.  When  the  rope  is  passed  through  the  link  and  the  hook  is 
straightened  by  the  load,  the  toothed  cam  seizes  the  rope  and  pressing 
it  against  the  link  holds  it  tight  until  the  load  is  released  or  the  hoisting 
rope  is  slacked  off.  This  hook  can  be  attached  or  detached  quickly  and 
m  some  places  will  prove  to  be  more  convenient  than  the  slower  method 
of  tying  hitches  or  knots. 


FIO.    180. ROPE-ORIPPINO  HOOK  FOR    HANDLING   TIMBER. 

Concrete  Bulkheads  for  Pillar  Extraction  (By  Temple  Chapman). — 
The  soft-ground  mines  of  the  Joplin  district  are  worked  by  a  system  which 
involves  leaving  a  large  portion  of  the  ore  in  the  form  of  pillars  to  be 
extracted  later.  The  profitable  extraction  of  the  pillars  is  a  serious  prob- 
lem. From  one  soft-ground  mine  as  an  example,  where  the  ore  remaining 
in  pillars  was  believed  to  be  equal  in  value  to  that  already  taken  out,  the 
profit  on  the  half  of  the  orebody  first  mined  was  $200,000,  while  on  the 
second  half  of  the  ore,  that  which  was  left  in  pillars,  it  was  only  about 
$20,000.  The  reason  for  the  poor  profit  from  the  pillars  was  due  to 
several  circumstances:  The  caving  of  the  ground  mixed  together  pay  ore 
and  waste  rock;  heavy  and  costly  timbering  was  made  necessary  in 
mining  the  pillars  because  of  the  weight  and  pressure  of  the  caved 
ground;  much  rich  ore  was  lost  in  the  caved  mass  of  ore,  soapstone,  rock 
and  mud.  Big  pens  of  oak  logs,  built  at  heavy  cost,  were  crushed  flat 
and  mashed  like  matches  by  the  enormous  weight  of  the  ground.  To 
have  sunk  the  shafts  deeper  and  drifted  out  under  all  the  pillars  through 
barren  rock  would  have  cost  thousands  of  dollars  and  would  have 
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covered  only  part  of  the  ore,  and  that  mixed  with  much  waste,  mud  and 
rock. 

In  the  Longacrc-Chapman  mine  at  Neck  City  and  the  Century  mine 
adjoining,  a  situation  existed  similar  to  that  just  described,  about  half 
of  the  ore  being  left  in  big  pillars  of  considerable  value.  To  attempt 
extracting  these  with  no  other  support  than  ordinary  timbering  and  pen- 
ning would  have  allowed  the  ground  to  cave,  jeopardizing  both  the 
miners  and  the  ore.  Log  pens  and  timbers  where  the  drifts  are  30  to  40 
ft.  high,  have  generally  failed  to  hold  up  the  ground  after  the  pillars  have 
been  cut  out.  Nor  are  log  pens  of  such  size  at  all  cheap  to  put  in.  The 
cost  of  both  logs  and  labor  counts  up  fast.  Therefore,  an  attempt 
was  made  to  support  the  roof  in  the  following  manner:  Holes  were 
drilled  between  pillars  from  the  surface  of  the  ground  to  the  roof  of 
the  drift  below,  6-in.  drill  casing  being  left  in  each  hole.  Forms  for 
concrete,  about  15  ft.  square,  wired  across,  were  being  built  under  each 
drill  hole.  Tailings  and  water  happened  to  be  conveniently  situated 
within  a  few  feet  of  the  tops  of  the  drill  holes  and  cement  bought  in  car- 
load lots  was  distributed  at  the  rate  of  200  bbl.  for  each  pen. 

A  contractor,  with  a  gasoline-engine-driven  concrete  mixer,  mixed 
the  concrete  on  top  and  poured  it  down  the  drill  holes.  A  man  stationed 
in  each  form  below  spread  and  tamped  the  concrete  as  it  came  down 
the  hole.  Empty  powder  boxes  were  set  in  the  concrete  near  the  top, 
several  on  each  side;  these  served  as  hitches  for  timber  caps  reaching 
from  one  concrete  pen  to  another.  These  timbers  caught  up  the  roof 
between  pens  and  could  be  additionally  supported  by  posts  set  under  their 
middle  points. 

There  have  been  built  six  of  these  pillars.  They  average  40  ft.  in 
height  and  16  ft.  square.  Sixty-pound  T-rails  set  in  the  cement  were 
carried  from  the  top  of  one  pillar  to  the  top  of  the  next  pillar,  about  25  ft. 
away,  in  addition  to  the  timbers  set  in  the  hitches.  Cordwood  was  filled 
in  above  the  timbers  and  the  T-rails,  the  latter  being  braced,  thus  making 
a  wide  support,  both  the  roof  over  the  pillars  and  the  roof  between  them 
being  held. 

Old  screen  jackets  were  cut  into  slices  10  ft.  long  by  6  in.  wide,  and 
used  for  reinforcement.  These  strips  were  laid  in  the  cement  east  and 
west,  about  6  in.  apart.  Then  a  foot  higher  up  they  would  be  laid  north 
and  south.  The  piers  increased  about  6  ft.  in  height  each  day,  the  pre- 
vious day's  mixture  being  j^rctty  well  set  by  the  next  morning.  The  boards 
for  forms  were  all  recovered  after  each  pillar  was  completed.  When  the 
pillar  got  up  to  35  ft.,  or  within  5  ft.  of  the  roof,  the  roof  was  carefully 
trimmed  and  left  a  little  high  where  the  drill  hole  came  through.  The 
last  cement  would  then  be  mixed  a  little  richer  and  wetter  and  would  fill 
every  space  up  tight  to  the  top. 
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Sand  Filling  at  Cinderella  Consolidated  (Institution  of  Mining  and 
Metallurgy). — The  system  of  sand  filling  of  stopes,  devised  by  Mr. 
Girdler-Brown,  of  the  Cinderella  Consolidated  mine,  in  the  Transvaal, 
compares  favorably  in  first  cost  with  any  other  method,  no  dewatering 
cones  or  neutralization  process  being  necessary.  It  shows  to  greatest 
advantage  when  employed  in  shafts  of  great  depth  and  under  circum- 
stances  such  that  continuous  filling  is  not  necessary,  as  interruptions  are 
almost  certain  to  occur  from  time  to  time  in  wet  weather,  due  to  an  excess 
of  moisture  in  the  sand. 

The  sand  used  should  not  contain  over  5  to  6  per  cent,  of  moisture, 
tnd  should  have  been  exposed  to  the  sun  and  air  for  at  least  two  days 
before  being  used.  It  will  then  be  practically  free  from  cyanide  and 
neutral  in  character.  Sand  taken  directly  from  the  cyanide  tanks  was 
tried  for  this  process,  but  even  after  it  had  been  treated  with  potassium 
permanganate,  considerable  quantities  of  cyanogen  were  evolved  when 
the  sands  became  mixed  with  acid  mine  water.  This  action  was,  how- 
ever, entirely  obviated  by  exposing  the  sand  to  the  sun  and  air,  as  al- 
leady  mentioned.  Plans  were  originally  laid  out  to  follow  the  usual 
practice  in  sand  filling  of  running  the  sand  down  the  shaft  mixed  with 
water,  but  this  idea  was  found  to  be  impracticable,  owing  chiefly  to  the 
enessive  wear  of  the  pipe  caused  by  the  great  depth  to  which  the  mixed 
and  fell  and  the  cost  of  pumping  entailed.  When  the  column  first 
installed  was  worn  out,  it  was  replaced  by  a  square  wooden-box  launder, 
down  which  the  sand  fell  unmixed  with  water.  The  launder  measured 
11  X  12  in.  in  cross-section,  and  its  cost  was  approximately  61  cts.  per 
nmning  foot.     Observation  doors  were  cut  at  distances  of  about  100  ft. 

The  piping  and  launder  from  the  surface  bins  were  replaced  by  a 
bdt  which  conveyed  the  sand  to  the  top  of  the  box  launder.  It  was 
found  that  sand  containing  not  over  4  per  cent,  of  moisture  would  run 
freely  from  the  bins  to  the  belt  without  handling.  On  arriving  at  the 
head  of  the  launder,  the  sand  falls  down  the  box  to  a  steeply  inclined  iron 
plate,  over  which  a  stream  of  water  is  made  to  play.  The  plate  should 
be  provided  with  a  liner  of  the  hardest  white  cast  iron  to  counteract  the 
excessive  wear  at  the  point.  After  being  mixed  the  sand  and  water 
flow  into  a  steeply  inclined  launder,  where  they  undergo  further  mixture 
before  being  conveyed  by  pipes  or  launders  to  the  part  of  the  mine 
requiring  filling.     The  layout  is  shown  in  Fig.  181. 

The  effective  capacity  of  the  plant  is  controlled  by  the  quantity  of 
water  available,  as  it  is  found  that  the  delivery  of  the  sand  to  the  vertical 
box  is  practically  without  limit.  In  the  Cinderella  plant,  experience 
sbows  that  the  box  launder  has  not  appreciably  worn,  the  reason  for 
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this  being  the  conduct  of  the  sand,  which  travels  normally  down  the  ce 
af  the  box  with  little  or  no  impingement  on  the  side.  This  was  pn 
i>y  examination  through  the  obsen'atiou  doors  alluded  to.  The  t 
rould  be  seen  falling  in  a  steady  stream,  the  bare  hand  could  be  hel 
the  corner  of  the  box,  but  it  was  difficult  to  hold  an  iron  bar  across 
falling  sand  at  the  middle  of  the  launder  and  the  metal  was  qui 
polished  by  the  rapidly  mo\-iDg  particles.     It  was  noticed  that  the  fa 


ni).  ISI.— LAYOUT  rnn  i>ry-sant>  filun'q  ststeii. 

ai  wvated  a  suction  down  the  launder;  thus,  on  openii 
ivc,  DO  sand  eacapetl,  but  air  was  drawn  in. 
nt  ■»  time  trouble  was  caused  by  sand  containing  too  ; 
■  (CUkirtUW.  This  causfd  it  to  adhere  to  the  aides  o 
■— AmIV  iDCieasing  quantities,  until  at  last  the  flow 
'i^.nr?  Voder  such  circumstances  the  remedy  wi 
».  ^  ^^  »»!«■  from  the  surface  until  the  adhering  sanf 
>j^  -j^nt  cfionection,  experiments  were  conducted 
■uimum  percentage  of  moisture  which  v 
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flow  the  sand   to   run  down  "dry."     The  following  were  the  results: 
up  to  5  per  cent,  moisture  the  sand  fell  freely,  leaving  the  sides  of  the  box 
dear  and  dry.      "From  5  per  cent,  to  7  per  cent,  of  moisture  did  not  aflFect 
the  fall,  provided  that  the  sides  of  the  box  were  themselves  dry.    From 
7  per  cent,  to  9  p>er  cent.,  the  sand  gradually  became  adhering  to  the  sides 
oi  the  launder  where  it  accumulated  slowly.     From  9  per  cent,  up  of 
moisture  caused   a  rapid  accumulation  of  sand  along  the  sides  of  the 
launder.    The  results  were  largely  influenced,  it  was  found,  by  the  pro- 
portion of  slime  contained  in  the  sand. 

The  liability  of  the  sand  to  choke  the  launder  under  certain  adverse 
conditions  renders  it  essential  to  have  an  efficient  bell-signaling  service 
between  the  mining  point  and  the  furthest  bin,  so  that  the  supply  of  sand 
can  be  regulated  in  proportion  to  the  quantity  of  water  available  for 
service,  since  if  the  sand  is  supplied  too  quickly,  it  has  the  tendency  to 
inle  up  at  the  bottom  of  the  box  launder  and  choke  it.  On  the  other  hand, 
if  the  sand  appears  to  be  coming  down  slowly,  it  may  be  that  a  certain 
proportion  is  sticking  to  the  sides  of  the  launder  on  account  of  there  being 
too  great  a  percentage  of  moisture.  When  this  is  found  to  be  the  case, 
flushing  must  be  resorted  to. 

Numerous  efforts  were  made  to  use  the  current  sand  production  direct 
from  the  cyanide  tank  with  a  view  of  saving  transportation  from  the 
dumps.  It  was  found,  however,  that  this  sand,  which  contains  from  12 
to  15  per  cent,  of  moisture,  gave  constant  trouble  by  adhering  to  the 
sides  of  the  launder,  forming  an  accumulation.  These  accumulations 
happened  at  various  points  down  the  launder,  but  principally  at  one  point 
I  about  600  ft.  down.  Jets  of  compressed  air  were  introduced  with  a  view 
of  increasing  the  velocity  of  the  falling  stream,  and  thus  preventing  the 
adhesion  of  the  sand.  The  box  launder  was,  furthermore,  connected  with 
the  intake  of  the  ventilating  fan  near  the  bottom,  and  to  a  Roots  blower 
at  the  top,  the  idea  being  to  dry  the  sides  of  the  box  and  thus  prevent  the 
sand  from  sticking.  These  devices  undoubtedly  permitted  the  use  of 
damper  sand  than  could  otherwise  have  been  employed,  but  they  were 
practically  of  no  a'^ail  when  the  sand  carried  over  10  per  cent,  of  moisture, 
and  were  consequently  abandoned  after  prolonged  trial. 

It  was  found  necessary  to  place  the  box  launder  in  the  upcast  side  of 
the  shaft  and  in  the  same  compartment  with  the  pump  column;  con- 
sequently the  box  was  always  wet  on  the  outside  and  water  constantly 
reached  the  interior.  The  sand  containing  not  over  4  per  cent,  moisture 
does  not  give  rise  to  any  considerable  trouble,  especially  if  the  launder 
has  its  interior  surface  plain  and  smooth  and  the  outside  tarred.  With 
sand  containing  up  to  a  maximum  of  8  per  cent,  of  moisture,  the  laimder 
should  be  placed  in  the  driest  compartment  available  on  the  downcast 
side. 
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There  is  actually  a  saving  in  the  quantity  of  water  required  to  be 
pumped  out  of  the  mine  when  the  sand-filling  plan  is  in  operation.  The 
sand  in  the  stope  probably  retains  at  least  10  per  cent,  of  water,  the  sand 
as  sent  down  contains  on  an  average  3  per  cent.,  and  it  is  calculated  that 
in  the  course  of  a  good  day's  run  the  water  saved  from  being  pumped 
4000  ft.  to  the  surface  will  amount  to  about  8000  gal. 

The  labor  required  to  operate  the  plant  is  small,  a  subforeman  in 
charge  of  three  boys  will  look  after  the  belt  and  surface  bins,  and  the 
underground  part,  including  the  mixing  point  and  the  stope  to  be  filled, 
is  in  charge  of  the  timberman.  The  sand  is  brought  from  the  dump  to 
the  surface  bin  by  means  of  mechanical  haulage,  the  actual  shoveling 
and  tipping  necessary  being  done  by  unskilled  labor.  On  an  average  of 
400  tons  per  shift,  the  cost  was  5.23  cts.  per  ton. 

Bore -hole  System  of  Sand  Filling  (Joum.,  Chemical,  Metallurgic4il 
and  Mining  Society  of  South  Africa). — The  transfer  of  sand  filling  under- 
ground through  bore  holes  has  proved  successful  on  the  Hand  in  two 
mines,  the  Robinson  Deep  and  the  Simmer  &  Jack.  The  essential  fea- 
tures of  the  system  at  the  Simmer  &  Jack  consist  in  mixing  the  sand 
residue,  immediately  after  car  discharge  from  the  vats,  with  water  and  a 
small  amount  of  permanganate  of  potash  solution;  and  pumping  the  mix- 
ture through  pipes  to  dewatering  diaphragm-cone  classifiers  placed  imme- 
diately above  the  bore  hole  or  other  point  of  lowering,  down  which  the 
thick  sandy  underflow  continuously  descends.  The  fluid  cone-overflow 
gravitates  or  is  pumped  back  to  the  mixing  box  beside  the  pump,  into 
which  the  residue  is  dumped,  thus  completing  its  circuit  and  serving  to 
transport  more  residue.  The  underflow  falling  down  the  bore  hole  into 
the  mine  is  then  conveyed  by  launder  to  the  stope  to  be  filled,  where  it 
sjH>odily  drains,  leaving  a  solid  mass  of  sand  behind.  Any  accidental 
filling  of  the  hole  with  sand  is  of  temporary  inconvenience  only,  as  the 
turning  in  of  a  small  stream  of  water  at  the  top  in  the  evening  will  result 
in  a  clearance  by  the  following  morning. 

Distinctive  features  of  the  system  are:  That  it  is  applied  to  current 
residue;  that  the  residue  is  transported  from  the  sand  plant  to  the  lower- 
ing point  JUS  a  flowing  pulp  and  not  by  cars,  the  water  performing  a  cir- 
cuit; th:i(  the  lowering  proceeds  continuously  instead  of  intermittently, 
and  is  usually  performed  by  passing  a  thick  pulp  through  a  bore  hole  in- 
s((\'ul  of  a  more  fluid  pulp  through  pipes,  thus  avoiding  wear  of  the  latter; 
and  that  distribution  of  the  sand  underground  is  carried  out  in  open 
launders  instead  of  in  pipes  under  pressure.  One  portion  of  the  Simmer 
&  .hick  mine  requiring  filling  happens  to  be  nearly  below  the  sand  plant; 
so  an  S-in.  hole  500  ft.  deep  has  been  put  down  near  the  residue  car  track, 
and  a  short ,  ste(»i)  tunnel  from  the  mixing  box  to  the  hole  allows  the  residue 
there  dumped  to  be  carried  by  a  small  stream  of  wat^r  as  a  thick  pulp 
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into  the  mme,  without  the  need  of  pumping  and  dewatering.    This 
modifieation  has  been  more  fully  developed  on  the  Robinson  Deep. 

Tlie  main  features  of  the  surface  arrangements  at  the  Simmer  & 
Jack  are  clearly  shown  in  Fig.  182.  This  outcrop  mine  extends  over  a 
hrge  area  and  has  been  worked  for  many  years.  It  was  hence  desirable 
and  economically  practicable  to  lower  sand  at  several  points,  and  the  con- 
tingency of  emplo3ring  other  points  in  the  future  had  also  to  be  borne  in 
mind.  Under  these  conditions  part  of  the  sand  from  the  residue  cars  is 
periodically  gravitated  as  a  pulp  from  the  mixing  box  F  down  the  tunnel 
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and  hole  D,  put  down  for  this  purpose.  The  remaining  sand  is  pumped 
as  a  pulp  to  points  A,  B  or  C.  From  A  the  cone  overflow  gravitates 
back  to  the  mixing  box  E,  15  ft.  long,  8  ft.  wide  and  6  ft.  deep  with  a 
steeply  inclined  bottom,  beside  the  residue  track,  although  the  tops  of 
the  cones  at  A  are  at  ground  level  to  saving  pumping  head.  The  cones 
at  B  and  C  are  above  ground,  as  their  location  necessitates  return  by 
pumping  of  the  overflow  to  the  mixing  box.  The  graded  launder  about 
20  ft.  long  between  the  mixing  box  at  E  and  the  pumps,  serves  as  an 
automatic  r^ulator  of  the  consistency  of  pulp  entering  the  pumps  and 
prevents  the  latter  from  being  choked,  as  extremely  thick  pulp  will  not 
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flow  down  this  launder.    The  empty  cars  in  every  case  return  to  the 
sand  plant. 

As  the  local  conditions  at  the  Robinson  Deep  are  different,  it  was 
deoiiled  after  consideration  to  modif j-  the  system  somewhat.  The  greater 
depth  and  smaller  area  of  the  mine  rendered  it  both  advisable  and  prac- 
ticable to  restrict  p)ermanently  the  lowering  to  one  point  at  the  north  of 
the  property,  Fig.  1S3.  A  bore  hole,  decreasing  from  10  in.  diameter  at 
the  top  to  7  in.  ilianieter  at  the  bottom  and  1729  ft.  deep,  was  accordingly 
put  down  so  that  all  worked-out  stopes  could  be  served  from  it  by  pulp 
gravitation  undergroimd,  and  as  the  upper  end  of  the  bore  hole  was  18 
ft.  higher  than  the  track  under  the  sand  vats  and  a  considerable  distance 
away,  it  was  decided  to  drive  a  4^  i  X  6-ft.  tunnel  from  the  sand  plant  at 
a  dip  of  20^.  This  timnel  was  1125  ft.  long  and  intersected  the  bore 
hole  at  3W  ft.  from  the  surface,  so  that  a  thick  pulp  could  be  gravitated 
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diroot  from  the  sand  plant  through  the  tunnel  and  bore  hole  into  the  mine 
without  tho  need  of  pumping  or  dewatering  the  pulp.  The  open  end 
of  tho  tuniiol  is  dircotly  unilor  the  residue  track  and  just  clear  of  the  vats 
so  that  tho  residue  aftor  dumping  from  trucks,  and  receiving  the  addition 
of  a  small  stroam  of  water  and  permanganate  solution,  descends  as  a  28 
por  oont.  moisture  pulp  till  it  comes  to  rest  in  the  desired  stope  under- 
ground. This  installation  cost  a  good  deal  more  in  capital  expenditure 
upon  tho  tunnol  than  tho  Sinmior  &  Jack  installation  of  siuface  pumps, 
pipos  and  oonos  for  a  lowering  point,  but  is  preferable  under  the  conditions 
indioat*Ml  anil  has  tho  advantage  of  low  surface  operating  costs,  these 
hoing  moroly  tho  short  car  transport  of  residue  from  vats,  tipping  and 
returning  tho  trucks,  and  the  addition  of  a  little  permanganate.  A 
soroon  of  viM'tioal  grizzly  bars  across  the  tumiel  prevents  the  bore  from 
being  oliokiMl  l)y  foreign  substances.  Tho  amount  of  drainage  water  to 
bo  j)um|HMl  to  tho  surface  from  underground  involved  in  sand  filling 
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with  so  thick  a  pulp  is  small,  amounting  only  to  about  a  quarter  of  a 

Bold  ton  per  ton    of  dry  sand  deposited,  or  50,000  gal.  daily,  with  a 

numUiIy  ore  tonnage  milled  of  60,000  tons. 

In  the  operations  of  sand  filling,  the  permanency  of  the  underground 

birriere  must  be  considered.     If  there  is  a  possibUity  of  water  finding 
iteway  into  the  filled  area,  it  will  not  be  sufficient  to  construct  a  harrier 
to  list  Utile  longer  than  the  period  of  filling  and  drainage.     Such  water, 
enept  perhaps  in  the  case  of  flat  workings,  would  in  time  wash  down  the 
nnd through  any  x>eiished  parts  of  the  barrier  into  the  lower  parts  of  the 
nines.    The  construction  of  a  permanent  barrier  is  costly,  but  on  many 
Dines  dikes,  faults  and  unpayable  bodies  of  ore  can  be  utilized  so  a.s  to 
lerve  as  natural  barriers.     On  the  Simmer  &  Jack,  every  advantage  is 
taken  of  these  natural  barriers,  and  areas  requiring  filling  arc  often  coii- 
aderably  extended  so  as  to  permit  of  their  use.     It  sometimes  hapfn^iis 
that  inunediate  use  cannot  be  made  of  such  a  barrier,  owing  to  the  fact 
that  all  the  ore  has  not  yet  been  removed  from  the  area  ultimately  to  Ix; 
fiDfid.    In  a  case  of  this  kind,  where  there  is  urgent  necessity  for  filling  a 
portion  of  the  area,  a  temporary  barrier  of  cheap  construction  may  be 
erected,  enabling  filling  operations  to  be  carried  on  immediately. 

The  number  of  openings  due  to  previous  mining  operations  through 
these  natural  barriers  is  not  usually  great,  enabling  large  areas  to  Ix^ 
completely  closed  at  comparatively  little  cost.     For  some  time  the  general 
practice  on  the  Sinmier  &  Jack  has  been  to  close  up  the  drift  or  other 
openings  with  a  masonry  wall  provided  with  drainage   pipes.     More 
recently  such  drainage  has  been  effected  through  a  bed  of  sifted  clinker 
resting  on  a  perforated  platform.     It  has  been  suggested  that  in  order 
to  make  this  drainage  still  more  efficient  and  permanent,  a  system  might 
beadopted  consisting  in  starting  a  drain  with  coarse  material,  such  as  rock 
9  in.  in  diameter,  and  gradually  working  up  with  rock  of  diminishing  size 
and  finally  with  clinkered  ash  until  the  fineness  of  the  material  to  l)o 
dralaed  has  been  reached,  Fig.  184.    This  system  has  everything  to  com- 
mend it  in  the  way  of  economy  of  construction,  permanency  and  efficient 
drainage.     The  drainage  just  described  is  supplementary  to  the  main 
drainage,  which  is  effected  by  means  of  drainage  launders.     The  drainage 
launders  originally  constructed  were  of  wood  or  iron  framing,  square  in 
section,  covered  with  cocoanut-fiber  matting.     These  were  found  to  be 
not  only  expensive  but  liable  to  collapse,  owing  to  the  perishable  nature 
of  the  matting.     The  greater  portion  of  the  sand  has  l)ecn  drained  through 
ordinary   square-section  box   launders  perforated   with    holes.     These 
launders  are  cheaply  constructed,  but  have  two  disadvantages.    They 
require  constant  attention  in  order  to  prevent  clogging  up  by  sand  before 
the  plugging  can  be  accomplished  and  they  are  liable  to  collapse,  although, 
of  course,  not  to  so  great  an  extent  as  the  cocoanut-fiber  matting  launders. 
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It  is  DOW  proposed  to  employ  a  stouter  box-shi^^ed  launder  of  smaller 
intend  area.  The  perforations  will  be  covered  with  cocoanut  mattiiif^ 
phced  over  wire  meshing.  It  has  been  suggested  that  these  might  lx> 
iirrtlier  strengthene^l  by  filling  with  a  core  of  sifted  clinker.  Wliere  the 
drainage  at  the  bottom  of  the  areas  is  particularly  good  and  the  filling 
material  clean  sand  free  from  slime,  it  is  possible  to  dispense  with  the 
drainage  launder. 

Little  change  in  the  form  of  the  filling  launder  has  been  made  on  the 
Smmer  k  Jack  since  sand-filling  was  first  started.  For  a  time  woo<ien 
pipes  were  employed,  as  they  reconmiended  themselves  both  on  the 
acore  of  cheapness  and  the  facility  with  which  they  could  be  erect e<i. 
Tie  use  of  these  has  since  been  given  up  and  the  launder  at  present 
Qsed  is  stouter  than  originally  employed  and  wears  better.  It  is  also 
deeper  in  proportion  to  its  width  so  as  to  prevent  overflow  of  pulp. 
The  bottom  is  lined  with  hard  wood  and  the  comers  provided  with  hard- 
Tood  fillets,  which  can  be  renewed  when  worn.  In  future  the  hardwood 
lining  will  be  replaced  by  old  rubber  belting. 

Where  the  dip  of  the  workings  is  not  suflicient  to  carry  the  pulp 
freely  along  the  launders,  water  is  added  from  some  underground  source 
of  supply.  This  is  preferable  to  using  water  to  thin  the  pulp  at  the 
underflow  of  the  cones  or  mixing  box  situated  at  the  top  of  the  lx)re 
hole,  as  the  water  has  subsequently  to  be  pumped  to  the  surface. 

The  cost  of  filling  per  ton  of  sand  residue  lowered,  varies  considerably 
from  month  to  month,  owing  to  fluctuations  in  the  tonnage,  and  the 
expenditure  incurred  imderground  in  providing  for  current  as  well  as 
future  requirements.  On  the  Simmer  &  Jack  Proprietary  mines  during 
a  period  of  nine  months,  from  October,  1912,  to  June,  1913,  inclusive, 
172,535  tons  of  sand  was  lowered,  an  average  of  19,171  tons  per  month 
at  a  cost  for  surface  operations  of  6.736  cts.  per  ton  and  for  underground, 
of  13.108  cts.,  a  total  of  19.844  cts.  These  average  costs  include  a  con- 
siderable amount  expended  on  preparatory  work  on  areas  where  a  large 
amount  of  filling  remains  to  be  done.  It  is  probable  that  the  monthly 
tonnage  lowered  will  be  increased  soon.  These  two  factors  should  ap- 
preciably decrease  the  cost  per  ton  of  sand  lowered  in  the  future. 

Bulkheads  for  Hydraulic  Filling  {Bull.  60,  U.  S.  Bureau  of  Minos). — 
In  the  anthracite  regions  of  Pennsylvania,  where  hydraulic  filling  for 
the  underground  workings  is  extensively  practised,  certain  types  of 
bulkheads  have  become  standard  for  confining  the  filling  to  its  proper 
resting  place.  The  design  of  these  will  vary  chiefly  with  the  steepness 
of  the  working,  that  is,  the  dip  of  the  coal  bed.  The  particular  functions 
of  such  a  bulkhead  are  to  retain  the  solid  material  and  permit  the  passage 
of  water.  Certain  rules  for  proportioning  the  various  dimensions  are  as 
follows: 
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The  heiunch  distance  B,  Fig.  1S5,  should  be  one-half  the  width  of  tl 
opening  for  flat  workings  or  workings  dipping  up  to  10";  two-thirda  tl 
width  of  the  opening  for  chute  workings,  those  dipping  between  10 
and  25"   and  the  same  for  pitch  -(vorkings  those  dipping  more  than  25°. 
The  width  of  opening  is  designated  bj    A   m  the  ilhiitratton^      Tho 
pr  ps  bhould  ha\e  a  diameter  in  inches  equal  to  their  length  in  feet  foi 
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flat  workings,  one-half  greater  for  chute  workings,  and  three-quarters 
greater  for  pitch  workings.     The  spacing  of  the  props  across  the  opening 


is  determined  as  follows:  For  flat  workings,  S  = 


ji ;  for  chute  workings, 

i  „  ..j  lui  jjiiuii  nuiiuiif^s,  13  —  7~i/i  "'  "'^"'s  uiiderstood  that  A  =  tha 
width  of  the  opening  in  feet,  H  =  the  height  of  the  opening  in  feet,  S 
1=  the  distance  from  center  to  center  of  props  in  feet. 
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For  flat  workings,  the  method  of  construction  is  shown  in  1.  The 
props  are  securely  wedged  at  the  top,  and  manure  or  dirt  is  firmly  packed 
around  the  bottom  after  the  bottom  plank  has  been  attached,  to  prevent 
leakage.  The  inside  of  the  line  of  props  is  lined  with  13^-in.  planks  or 
double  1-in.  planks,  the  bottom,  sides  and  tops  being  carefully  joined 
or  patched  by  short  pieces  of  board  nailed  to  the  main  boarding  and  the 
solid  coal  or  pillar.  Vor  the  steeper  of  the  flat  workings,  a  hay,  straw, 
burlap  or  brattice-cloth  packing  is  used,  or  a  drainage  trough  is  inserted, 
as  showni  the  object  of  either  method  being  to  avoid  excessive  hydraulic 
head. 

The  method  of  constructing  a  bulkhead  for  a  chute  working  is  shown 
in  2.  In  some  cases  buttress  props  are  advantageous.  Drainage  should 
be  effected  by  the  use  of  a  trough,  as  illustrated.  The  chief  advantage 
of  this  trough  method  is  the  fact  that  the  water  is  rendered  available  for 
use  again  in  the  shortest  possible  period  of  time.  Where  the  inclination 
of  the  work  is  18**  or  more,  manure,  straw  or  hay  is  placed  between  the 
two  courses  of  boards  as  a  screener,  and  in  many  places  a  dry  wall  is 
constructed  to  act  somewhat  as  a  filter. 

A  typical  bulkhead  for  a  pitch  working  is  shown  in  3.  The  spacing 
rule  in  such  cases  may  call  for  more  props  than  can  be  inserted  in  one 
row,  and  therefore  a  second  row  becomes  necessary.  The  V-form  shown 
in  3  is  one  intended  to  resist  the  highest  pressures.  The  construction 
shown  in  2  is  also  applicable,  using  horizontal  timbers  hitched  into  the 
side  of  the  working  for  reinforcing  purposes.  Where  the  V-form  is  used, 
&  layer  of  fine  manure  and  dirt  is  placed  as  a  bedding  for  the  first  layer 
of  timbers  in  the  bottom  hitches.  The  planking  is  placed  vertical, 
with  as  few  nails  as  possible.  In  4  is  shown  an  alternative  method  of 
arranging  the  timbers.  The  use  of  a  screener  and  a  dry- wall  filter  is 
important  with  pitch  workings. 

Masonry  is  frequently  desirable  instead  of  timber,  the  most  common 
form  of  bulkhead  being  that  of  a  full-struck  arch,  with  radius  equal  to 
the  width  of  the  opening,  the  thickness  of  the  bulkhead  at  the  haunches 
being  equal  to  one-third  of  the  height,  and  the  crown  equal  to  one-sixth 
of  the  height.  These  conditions  are  illustrated  in  5.  Dry  walls  are  also 
used  for  bulkheads,  and  offer  the  advantage  of  being  both  a  filter  and  a 
retaining  wall  at  the  same  time.  Concrete  bulkheads  have  been  tried 
and  found  advantageous  where  great  pressures  are  encountered  and 
timber  is  expensive. 

Conveyor  Belts  for  Distributing  Filling  (JProc,  Australasian  Institute 
of  Mining  Engineers). — The  North  mine  at  Broken  Hill  was  already 
partly  developed  on  the  800-ft.  level  when  the  present  management 
faced  the  problem  of  providing  an  efficient  distributing  system  for  filling. 
Above  that  level  reserves  did  not  warrant  the  heavy  cost  of  install' 
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1  from  the  hanging  wall  side  of  the  lode 
Uarreii  zone  referred  to.  into  foot-wall 
1  l>elow  that  level  will  continue  in  this 
,  is  entirely  in  foot-wall  country  below 
lionsfer  of  the  main  chutes  into  foot-wall  country 
.w>ti5  in  a  thoroughly  safe  condition. 


r  of  the  filhng  from  the  central  chute  to  8-10  chute  is 

a  of  8-2  belt,  from  which  filling  is  also  removed  into  8-7 

Ring.     The  delivery  end  of  this  lielt  is  raised  so  as  to  deliver 

boJt,  which  transfers  the  filling  materials  through  the  barren 

B  lode-channel  to  8-4  belt.     A  temporary  chute  from  which 

I  trammed  for  some  time  was  installed  at  (his  transfer  station. 


BEl-ABATION    OF  BBLT 


TlMeneacut  containing  8-3  belt  is  carried  over  the  tramming  levels,  thus 
bqing  the  two  operations  quite  clear  of  each  other.  The  8-3  belt 
delinn  to  8-4  belt,  which  in  turn  delivers  into  8-17  chute.  Short  sub- 
ndiMy  belta,  8-5,  8-6  and  8-7,  take  the  filling  material  from  8-4  belt  at 
diffetent  points,  each  delivering  into  a  separate  winze  in  the  orebody. 
ftoa  the  chute,  8-1  belt  delivers  into  two  winzes  to  the  south. 

(k  the  95&-ft.  and  1100-ft.  levels,  the  plan  followed  is  essentially  the 


on  each  successive  level, 
through  working  stopes 
this  ore  many,  the 
hindered  on  account  of 


Of  the  threo  chutes, 
ft.  level,  anil  is  cootini 
whicli  enters  the  orei 
jjossed  into  the  etopcs 
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blacksmith  shop  at  odd  times 

it&l  sconce  is  that  illustrated 

mine  at  Bingham,  I'tah.    Thi«  is 

caiTj'ing  purposes.     The  sheet- 

the  bottom  to  catch  the  drippings, 

flame  from  reaching  a  cap  when 

TTie  candle  is  held  in  a  socket  riveted 

being  closed  so  that  a  snuff  can- 


it  shown  in  Fig.  191,  devised  by  Captain  Colhck 
I  Iron  Co.'s  Lake  mine  at  Ishpcmiii^,  Mich.  It 
iwith  one  end  sharpened  to  stick  into  the  timber 
1  and  bent  into  a  socket  about  an  inch  high  to 
1  it  is  8  or  9  in.  long,  the  timber  is  siifc  from  the 
K  are  aUowed  to  fall  to  the  floor.  A  still  cheaper 
I  old  lard  pail.  The  sheet  fomiing  the  sides 
1  and  the  bottom  is  bent  up.    The  device  is  held 
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two  heavy  nails  that  also  serve  to  hol<l  the  candle.     Drip- 

^  loff  if  it  should  fall  out  arc  caught  by  the  trough-shaped 

In  Rg.  192  is  shown  a  candle-sconce  used  in  the  Harold 

euin.    It  is  of  an  unusually  substantial  pattern,  both 

*"*"■«.    i  bdng  worked  out  by  the  black.sniith.     The  stick  can 

•*-      post  securely  by  a  rap  on  the  end,  this  being  protected 

^^     r  H  a  lug  (rf  tiie  saucer.    The  saucer  itself  catches  all 
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Ore  Chutes  of  Sbeec  Seed  P->;c..  AonraU^^an  Institute  of  Mining 
•".rgT^'^r?  . — 'Vir'^vAr  ^rtrl  ^dr  »:c.ri"e5  have  ticen  used  on  the  South  Blocks 
nine  for  ?»rv^nl  jrar?.  aii«i  cijQ-inue  to  eive  satisfaction  under  the 
jon-  ilTioc*  eiis-ina:  "i^re.  Tte  ones  Srst  insvalled  were  16  in.  in  diameter 
Lti'i  - 1  ^  in-  thi-rk.  r.^ein^  roCei  froni  i  X  4-ft.  i^tes.  The  vertical  joint 
W2^  miiie  bv  riv^'inz  a  cover  plite  on  the  outside,  and  the  lugs  for 
'ar.ening  one  len^r-h  to  the  one  c^Iow  were  also  riveted.  As  these  proved 
coo  i=m:ill.  "jome  of  3'^-in.  •iiiineter.  rofle»i  from  5  X  4-ft.  plate  were  tried, 
but  deveIo»i  the  fame  fault.  Next,  some  30-in.  diameter  by  J^^-in. 
were  trleii.  made  fr«>m  S  X  4-tt.  plates,  and  similar  in  construction  to 
the  others.  The  size  of  the  latter  proved  adequate,  but  the  riveting 
was  a  50ur'?e  of  weakness,  as  the  heads  of  the  rivets  got  worn  ofiF,  partly 
by  abrasion,  but  mainly  by  the  constant  jarring  of  the  falling  ore.  This 
loss  of  rivets,  in  the  case  of  the  longitudinal  joints,  caused  the  tube  to 
bulge  and  the  chute  to  hang  up.  In  case  the  lugs  became  detached,  the 
tube  to  which  they  tielonged  slipped  down  and  left  an  annular  space, 
in  which  the  ore  again  c»>llected  and  hung  the  pass  up.  To  overcome. 
this  defect  the  present  type  of  tube  was  adopted,  with  no  rivets  at  all  in 
the  lugs,  and  with  those  in  the  longitudinal  seams  placed  far  enou^ 
back  from  the  side  of  the  chute  to  allow  of  the  jarring  effect  being 
deadened. 

The  sections  are  made  by  cutting  slots  in  4  X  8-ft.  plates  with  a 
i.j-m.  slotting  punch,  the  final  cut  in  everj-  case  being  made  with  a 
round  instead  of  a  rectangular  punch,  thus  giving  a  round  root  to  the 
lugs,  to  prevent  tearing.     The  circular  holes  for  riveting,  and  for  attach- 
ing the  slings,  are  punched  at  the  same  time  and  by  the  same  machine. 
Provision  is  made  for  three  lugs  on  each  longitudinal  and  on  each  cir- 
cimifercntial   seam,  the  bottom   longitudinal   lug   also  ser\4ng  as  an 
additional  circumferenti:il  support.     After  cutting,  the  plates  are  bent 
uniformly  in  the  rolls  until  the  opposite  edges  about  touch.     The  lugs  are 
next  V>ent  cold  by  haml,  using  a  dog,  shown  in  the  bottom  left  comer 
of  Fig.  193,  consisting  of  a  3-in.  head,  ha\'ing  a  slot  in  it  4  in.  deep  by 
1.;  in.  wide,  and  provided  with  a  stout  iron  handle.     The  lugs  of  the 
longitudinal  seams  are  bent  out  square  in  one  operation,  but  those  for 
the  annular  joints  are  first  bent  out  square  to  the  axis  of  the  tube;  then 
the  hold  of  the  dog  is  shortened,  and  they  are  bent  back  parallel  to 
the  axis.    The  edges  of  the  longitudinal  seams  are  then  pulled  up  to- 
gether and  riveted. 

The  first  section  for  each  chute,  or  the  "starter,"  as  it  is  called,  has 
the  same  longitudinal  joint,  but  the  lugs  are  replaced  by  4  X  4  X  H- 
in.  angle-iron  feet,  which  rest  on  the  chute  tinilxTS  and  form  the  foun- 
dation for  the  chute.  Riveting  is  again  avoided  by  attaching  the  feet 
in  the  following  manner:  Three  pairs  of  circumferential  slots  are  punched 


.-*t.j     ~.-:i 


"  .  .-  -  --    "I't  I'-j-in.  metal  left  between  is  then 

—  -    --  "^  .  r«.'e:e5  of  metal  forced  back  to  make 

^         ■    :    1  -.-.  -f  :»:aced  a  5-in.  length  of  -4  X  4  X 

-_  :-.---;-   LZ.i  :hr<e  lugs  are  then  hammered 

_^     r  :      HI:..:  i^.:l  ihrt'O-quarter  sections  are  also 

~  ^  .       '^-    iz  L  }'  '^  !vft.  plates,  the  object  being 

.:..:.:.:  ":.•:  ?:v]v.     The  end  dimensions  of 

-.  -    .-  -..:.     :>  ■:.•:   .  r  iiiiary  ones,  but  the  central 

^       r  -    ..->:>•:  T. :::.  from  lack  of  room  on  the 

_-  .r    .    :-  f    "f  :iiA  lugs  on  the  top  and  bottom 

-    J         :     T:  ■  -.r:i  Taner  to  each  section.     The 

..-    .     .  :..::-  _:_  .r.fi.ie  diameter  of  2  ft.  5  in.,  and 

...  .  -         .^*.r.-::-:r  of  2  ft.  4^4  in.,  to  allow  of 

%.:^>f  .:  r'.fiTe  are  used,  •'*v  in.  for  the  first 

-•  .7-  ::.•:  '.^Vft.  to  the  110-ft.  point,  and 

--    •  -..r!v:o.  of  each  section,  from  4X8- 

-     ,:•     ?:>  ij:i  $15.00. 

\  .    1 .'  \  10-in.  Oregon  pine  foundation 

•.  '.  ■    -.5  :\ro  drst  put  in,  Fig.  104,  resting 

•  >   .    : :  ..v:'  st^ts.  an  additional  hold  some- 

_  :  •   X   !>:::.  piece  vertically  to  the  lugs. 

:.-  -  \:  rl:i;od  transversely  to  these  and 

t     >::.  pieces  parallel  to  the  founda- 

:        ■  .:..  :-:virt.     The  starting  section  is 

^  -^     ,;  .V.  :hv  top  of  them,  and  the  whole  is 

•      .;      7'r.c  .hutos  are  placed  30  ft.  apart 

.^^  :.,    .  .r>::  :;iken  up  140 ft.  above  the  back 

,^    ^    ;     ".  Tvi.ie.  representing  about  15,000 

.•     ^."CAuIs  or  repairs.     Some  of  the 

^         '-^k*  were  16  and  20  in.  in  size,  the 

-    ^  •.      c   -:'*-'  when  clogged.     Repairs  are 

^  .  ^  .,,  1   ;:.:  sharp  bends,  which  allow  the 

^  -.   >:.:  .ir.d  no  firing  of  clogged  chutes 

,    .  -^^."    *"r.-;n?  the  chutes  are  properly 

-^     *  .  -^  A^::  (1)  Their  moderate  first 

•       .v.ir.ate  renewals  and  repairs: 

..,•..-■.  .iii  undue  tendency  to  dcig, 

*^**^  .      .^  •  :  ::'.om:  (3J  theiradaptability 

.^-  ^  -'.wlixl  when  firing  ground  on 

:   *'  "         .     ^    v\  :r.  prevents  any  extremely 

*"■  :'  -.^N<:-.i  filling  to  the  stope,  a 

'"  -0  ease  and  cheapness  of 

*"^**'  ,  :  :heonft        v.    Results 
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on  the  South  Blocks  mine  show  that  for  the  conditions  existing  there,  the 
steel  chute  can  do  its  work  quite  as  well  as  any  form  of  timber  chute,, 
and  the  question  of  its  adoption  depends  directly  on  the  relative  prices 
of  steel  and  timber. 

Chute  Conveyor. — ^A  convenient  form  of  shaking  chute  is  shown  in 
Fig.  195.  The  chains  to  the  end  bands  are  conveniently  attached  to 
eye-bolts  in  the  hanging  wall.  At  the  end  a  hole  is  provided  in  the 
bottom  for  a  bolt  to  connect  successive  sections.     The  number  of  sections 
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Hole  for  Bon 
FIO.    195. — SHAKING  CHUTE  FOR  USE  IN  FLAT  STOPS. 

18  limited  by  the  weight  which  can  be  easily  swung.  The  troughs  are 
made  of  ^-in.  boiler  plate,  two  being  obtained  from  each  standard  sheet, 
42  X  96  in.  The  straps  binding  the  ends  are  3^^  X  IM  X  26  in.,  the 
chains  are  of  ^-in.  material.  The  action  of  the  chutes  is  obvious.  A 
line  of  them  is  hung  from  the  car  or  bin  to  the  shoveling  point  near  the 
face  and  as  muck  is  shoveled  into  them,  they  are  swung  in  the  direction 
of  their  long  axis  and  the  material  is  conveyed  by  bumping  to  the  lower 
«id.  In  case  it  is  possible  for  the  muck  to  slide  without  bumping,  the 
troughs  can  be  laid  on  the  foot-wall,  in  a  zigzag  fashion  if  desired,  so  as 
to  reach  the  shoveling  point  in  the  most  convenient  manner. 


VII 

TIMBER  STRUCTURES 

Bins — Chutes  and  Gates — Skip  Pockets — Headframes — ^Tum  Sheaves — 

Trestles — Ginpoles — ^Various  Devices 

BINS 

Improved  Type  of  Ore  Bin  (By  Wilbur  E.  Sanders). — ^In  mining  and 
metallurgical  operations,  bins  are  employed  for  purposes  of  collection  and 
of  distribution,  as  receptacles  within  which  materials  may  be  collected, 
wherein  reserve  materials  may  be  stored  and  from  which  such  reserves 
may  be  drawn  as  required.  The  important  functions  of  bins  may  there- 
fore be  summed  up  as  those  of  storage  and  the  deUvery  of  materials. 
The  two  general  types  of  bins  are  the  flat  bottom  and  the  inclined  bottom. 

In  Fig.  196,  ABCD  represents  the  outUne  of  a  flat-bottom  bin  in 
vertical  cross-section.  It  is  essentially  self-contained,  its  frame  being 
supported  directly  upon  the  soUd  bed  or  sill  parts.  This  type  is  unques- 
tionably the  simplest  to  construct,  the  strongest  when  constructed,  and 
of  itself,  in  all  respects  save  that  of  immediate  delivery  at  the  chute, 
the  most  satisfactory,  being  per  ton  of  capacity  the  most  economically 
built,  reinforced  and  repaired.  When  filled,  the  upper  surface  of  the 
material  will  have  ''coned"  to  approximately  the  outline  FGHI,  when  the 
entire  cubical  contents  of  the  bin  will  be  available  for  the  storage  of 
material.  Discharge  can  take  place  imtil  a  line  EC  is  reached,  coinciding 
with  the  angle  of  repose  of  the  material,  when  delivery  will  cease.  The 
material  in  the  space  EBC,  will  remain  in  place  within  the  bin  as  reserve 
or  stored  material.  From  the  surface  EC  deUvered  material  will  be 
deflected  and  discharged  through  the  chute.  With  material  thus  rolling 
or  sliding  upon  similar  material  in  its  discharge  from  the  bin,  the  eflfects 
of  shock  and  abrasion  are  minimized.  The  slope  of  the  inclined  plane 
EC  will  vary  with  the  angle  of  repose  of  the  material  in  the  bin.  Fluent 
materials  will  flow  readily  at  a  relatively  low  angle,  while  others  will  dis- 
charge only  at  a  steeper  angle.  Material  of  a  clayey  wet  nature  may 
stick  so  that  only  excessive  weight  of  overlying  material  will  force  it  to 
discharge  and  even  the  bin  may  become  all  but  clogged. 

The  material  stored  as  reserve  within  the  triangular  space  EBC,  since 
it  can  be  shoveled  out,  is  available  for  use  in  the  mill  if  the  supply  to  the 

256 


TIMBER  STRUCTURES 


257 


Ck    - 


j-^-pX'-^°--*-*?--^ 


o 


\ 


9ro:.o<»^ 


/ 


/ 


Ul 


o 


T 


17 


258  DETAILS  OF  PRACTICAL  MINING 

bin  should  cease.  This  is  a  characteristic  of  the  flat-bottom  Inn,  of  great 
importance  in  emergencies.  It  is  coimterbalanced,  however,  by  the  fact 
that  when  such  a  reserve  is  once  shoveled  out,  it  must  be  replaced  before 
the  b'n  can  again  automatically  deliver  material. 

In  Fig.  197,  AECD  may  be  taken  to  represent  a  cross-section  of  an 
inclined-bottom  bin.  The  inclined-bottom  bin  is  fimdamentally  less 
securely  foundationed  than  is  the  flat-bottom  structure;  is  essentially 
unstable,  in  that  it  represents  a  wedge  supported  on  edge.  Its  construc- 
tion presents  difliculties  that  can  be  overcome  only  by  using  an  ample 
factor  of  safety.  Furthermore,  the  excessive  weight  of  superimposed 
material  tends  to  pack  that  within  the  wedged  portion  of  the  bin  so  hard 
that  it  presses  against  the  front  parts  of  the  structiu^  and  even  may 
spring  them  outward  and  force  them  from  position.  The  inclined  bot- 
tom is  also  subjected  to  excessive  wear  and  breakage  by  falling  material 
and  to  abrasion  by  the  sliding  of  the  material  during  its  discharge.  Re- 
pairs to  the  bottom  are  consequently  extensive  and  expensive.  The 
largo  space,  represented  by  EBC  is  wasted,  where  otherwise  it  would  be 
available  for  a  reserve  of  material.  The  real  value  of  the  inclined-bottom 
bin  lies  in  its  facility  of  discharge,  whether  it  be  empty  or  full.  All 
material  that  is  contained  or  may  be  dumped,  is  available  for  immediate 
discharge  except  for  negligible  remnants  in  the  corners. 

By  the  application  of  a  simple  device,  the  favorable  characteristics 
of  both  typos  of  bin  may  be  obtained  in  a  single  structure  with  the 
practical  elimination  of  their  unfavorable  characteristics.  In  Fig.  197 
is  shown  an  inclined  leaf,  shelf  or  platform,  JK,  within  the  bin,  approxi- 
mately coincident  with  or  at  a  slightly  steeper  inclination  than  the  angle 
of  repose  of  the  material  to  be  handled  and  placed  preferably  independent 
of  the  bottom,  front  and  rear  of  the  bin.  Its  lower  edge  is  far  enough 
above  the  bin  bottom  to  permit  material  beneath  and  behind  it  to  be 
shoveled  into  the  chute.  Usually  the  leaf  alone  would  properly  deliver 
the  material,  but  under  some  conditions  it  might  become  advisable  to 
coiuiect  it  with  the  chute  by  a  false  or  removable  leaf;  this  false  leaf  may 
Ih^  romoved  whenever  it  is  necessary  to  shovel  out  the  stored  material. 
The  upper  etlge  of  JK  extends  far  enough  to  catch  all  the  falling  material 
from  above.  If  the  bin- l)e  empty,  the  falling  material  will  flow  back 
luMioath  the  lower  eilgo  of  the  leaf,  forming  a  pile  JCL,  over  the  front 
svirfaoo  i>f  which  anv  ailded  material  will  slide  to  the  chute.  This  means 
ahnost  immoiliate  delivery  of  material  dumped  after  the  bin  has  been 
emptied.  If  the  chute  is  closed  and  dumping  is  continued,  the  material 
will  oi>no  up  on  the  tloor  of  the  bin  and  on  the  leaf,  and  will  then  overflow 
the  upiHM*  odije  of  the  leaf  so  as  to  fill  the  space  behind  and  below  it. 
There  is  thus  no  waste  space,  except  that  occupied  by  the  inclined  leaf 
and  its  supiH^rts. 
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The  leaf  JK  can  be  readily  applied  to  any  flat-bottom  bin  already 
eonstructed.  Since  before  any  great  mass  of  material  rests  on  the  leaf, 
it  will  be  supported  by  that  which  has  been  forced  beneath  it,  it  is  evident 
that  it  will  not  have  to  support  any  extraordinary  weight  and  need  not 
be  of  extraordinary  strength.  It  must,  however,  be  so  constructed  as 
to  withstand  the  impact  of  falling  material  and  abrasive  action.  It 
may  be  constructed  as  an  integral  part  of  the  bin  structure  or  may  be 
made  removable;  it  may  extend  the  full  length  of  the  bin,  or  may  be  of 
a  length  only  sufficient  to  catch  the  dumped  material  and  direct  it  to 
the  chute. 

Fig.  198  exhibits  one  method  of  applying  the  leaf  to  a  timber  bin; 
ample  angle-frames  attached  to  the  sill-pieces  by  lag-screws  support  the 
device.  To  these  frames,  spaced  at  proper  intervals,  the  flooring  of  the 
leaf  is  attached,  and  this  flooring  is  sheathed  either  with  sheet  steel,  or 


§ 
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FIG.    199.— <:R08»HSBCnON   OP  BIN    WITH    NEW   TYPE    OP  BOTTOM. 


with  railroad  rails.  The  surfacing  is  bolted  to  the  timber  floor  of  the  leaf, 
secured  by  nuts  and  locknuts  applied  from  beneath.  Thus  the  leaf 
may  be  repaired  with  little  difficulty,  since  all  parts  are  accessible. 
Furthermore  the  wearing  parts  are  of  relatively  small  size  and  therefore 
the  expense  of  making  repairs  is  reduced  to  a  minimum. 

Bin  with  Compromise  Bottom. — A  campaign  of  reconstruction  put 
through  in  1914  by  the  Ellamar  Mining  Co.,  of  Alaska,  involved  the  build- 
ing of  a  new  bin  at  the  mine,  with  a  capacity  of  1200  tons  of  copper  ore. 
Among  the  main  featm-es  of  this  bin  are  its  division  into  three  compart- 
ments each  holding  400  tons,  the  placing  of  all  tie  rods  in  the  partitions 
so  as  to  protect  them  from  falling  ore  and  particularly  the  means  adopted 
to  overcome  the  disadvantages  of  both  the  inclined  and  the  flat  bottom. 
For  this  last  purpose  a  housing  was  built  in  the  lower  rear  corner  of  the 
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structure,  aa  shown  in  the  crOBs-section,  Fig.  190.  The  space  filled  by 
this  reduces  by  so  much  the  quantity  of  ore  tied  up  and  unavailable,  a 
pant  of  importance  when  the  ore  is  of  high  grade,  while  it  provides 
tfaoR  for  storage  when  desired;  at  the  same  time  the  difficult  and  expen- 
nve  construction  of  the  sloping  bottom  bin  is  avoided. 

A  700-ton  Ore  Bin  ot  Logs  (By  W.  L.  Kideton).— The  ore  bin 
illustrated  in  Fig.  200  was  built  by  W.  A.  Dickey,  at  the  Threeman  mine 
Ml  Landlock  Bay,  Alaska,  about  5  years  ago,  and  besides  being  cheap 
lot  its  size,  has  shown  its  stability  by  withstanding  a  heavy  earthquake 
shock  and  showing  no  sign  of  strain,  although  at  the  time  of  the  shock 


one  side  was  full  of  ore  and  the  other  about  empty.  The  bin  is  built  of 
12-  to  16-in.  logs,  24  ft.  and  46  ft.  long.  The  large  logs  coat  S1.50  each, 
delivered,  and  the  smaller  ones  in  proportion.  The  logs  are  notched 
down  just  as  for  a  log  bouse  and  are  chinked  with  cord-wood  sticks  at  $3 
per  cord;  labor  cost  t3.50  per  day  and  the  total  cost  of  the  bin  was  S800. 
Its  capacity  is  700  tons.  The  bin  is  divided  in  the  center  by  a  course  of 
logs  similar  to  the  ends  and  notcticd  to  prevent  spreading  from  interior 
pressure.  The  sloped  sides  near  the  bottom  arc  planked  with  3  X  12- 
in.  lumber.  The  roof  is  of  shakes.  Finger  chutes  of  the  TreadwcU 
pattern,  not  shown  in  the  sketches,  arc  used  on  the  eight  discharge 
openings;  the  latter  are  staggered  on  opposite  sides  of  the  center  so  that 
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no  two  are  exactly  opposite.  The  ore  comes  from  the  mine,  a  distance 
of  300  ft.,  and  is  dumped  into  the'  top  of  the  bin  from  the  mine  cars. 
From  the  bottom  the  ore  is  carried  to  the  ship  at  the  dock  600  ft.  distant. 
Seven  men  load  60  tons  per  hour.  The  pitch  of  the  roof  is  steep  in  order 
that  the  snow  may  slide  off. 

Round-timber  Bin  with  Novel  Emptying  System  (By  E.  S.  Shaw). — 
A  bin  on  the  dumps  of  Stratton's  Independence,  Ltd.,  in  the  Cripple 
Creek  district  has  for  foundations  two  long  cribs  built  10  ft.  apart  on 
the  surface  of  the  loose  rock  and  filled  with  waste  rock,  Fig.  201.  Waste 
from  the  mine  is  dumped  around  the  sides  of  the  bin  to  insure  greater 
stability.  The  bin  timber  is  chiefly  8-in.  round,  with  the  crevices  around 
the  sides  filled  with  3-in.  and  4-in.  round  pieces.  The  stringers  are  of 
10-in.  square  material  and  the  flooring  of  3-in.  planks. 

The  method  of  emptying  the  bin  is  its  novel  feature.  The  car 
to  be  filled  is  run  under  the  first  planks  that  are  covered  with  ord.  The 
loader  stands  on  the  platform  outside  of  the  bin  so  as  to  be  safe  from  fall- 
ing rock  and  loosens  the  first  plank,  pulling  it  ahead  with  his  pick. 
By  doing  this  with  each  plank  in  turn  until  he  reaches  the  ore,  he  has 
a  space  sufficiently  large  to  allow  it  gradually  to  fill  his  car.  The  ore 
will  rim  until  the  sloping  face  reaches  an  angle  of  about  45**,  the  angle  of 
repose  of  loose  rock.  The  loosening  of  more  planks  provides  a  greater 
quantity  of  material.  The  capacity  of  the  bin  is  220  tons.  The  entire 
costs  of  construction  were,  for  labor,  $245;  for  material,  $269. 

CHUTES  AND  GATES 

Development  of  Chute  and  Gate  (By  Albert  E.  Hall). — ^The  chutes 
here  illustrated  were  tried  out  at  Creighton  Mine,  Ont.,  where  the  ore  is 
a  mixture  of  pyrrhotite  and  chalcopyrite  with  a  little  pentlandite,  and  is 
consequently  heavy  material  to  handle.  Besides  being  heavy,  the  ore 
comes  to  the  chutes  in  large  pieces  because  the  ground  has  many  slips 
in  certain  sections  and  because  of  the  presence  of  a  large  amount  of  rock 
from  a  caved  section  of  the  mine.  These  large  pieces  often  have  to  be 
blasted  in  the  chutes,  so  that  the  latter  have  to  stand  hard  usage  both 
from  the  hammering  of  the  ore  and  from  blasting. 

Mining  at  Creighton  is  carried  on  by  the  shrinkage  method.  The 
ordinary  system  of  developing  a  level  has  been  changed,  however.  On 
the  older  levels  drywalls  were  used,  while  on  the  new  levels  rock  drifts 
replace  the  drywalls.  In  the  drywall  method  when  the  point  is  reached 
where  the  chute  is  desired,  the  wall  is  stopped  and  the  chute  built  and 
then  the  masons  start  the  wall  on  the  other  side  of  the  chute.  In  the 
rock-drift  method  a  raise  is  put  up  to  a  height  of-  from  8  to  10  ft.  and 
the  chute  built  under  this.  These  raises  are  known  as  box-holes,  and 
the  stope  is  started  from  the  top  of  them. 
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The  first  chute  considered  in  this  method  was  the  Lawson,  which 
bad  an  imderswung  arc  gate,  with  the  concave  side  of  the  arc  toward 
the  muck.  Its  general  design  is  shown  in  Fig.  202.  The  construction 
of  the  chute  itself  was  similar  to  the  Henrotin  chute  shown  in  Fig.  207, 
the  only  difference  being  that  the  pieces  marked  A  were  made  longer  in 
the  Lawson  chute  to  support  the  lip.  The  gate  was  operated  by  an  air- 
lift suspended  from  above  and  controlled  by  means  of  a  three-way  valve. 
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It  frequently  happened  that  small  pieces  would  get  between  the  gate  and 
the  Up  or  between  the  gate  arms  and  the  lip,  thus  making  it  either  hard 
to  open  the  gate  or  harder  to  close  it,  the  latter  causing  a  spill  in  the 
drift  which  took  a  long  time  to  clean  up.  A  remedy  was  therefore  sought, 
and  the  result  was  the  Henrotin  chute.  The  gate  of  the  Henrotin  chute 
instead  of  having  the  concave  side  of  the  arc  toward  the  muck  had  the 
convex  aide  toward  it  but  was  also  underswung.     No  lip  was  needed 


on  the  chute  because  the  gate  was  supported  in  the  side  plates,  and  the 
front  of  the  gate  became  the  bottom  of  the  chute  when  it  was  opened. 
The  air  lift  was  placed  below  the  chute.  Putting  the  convex  side  of  the 
gate  toward  the  ore  relieved  the  pressure  against  it  and  thus  made  it 
easier  to  operate  and  control.  The  arc  of  the  gate  must  be  a  part  of  a 
circle  or  it  will  not  operate,  and  oneof  thediflScultieawastogetitmadetrue 
to  radius.     Trouble  similar  to  that  experienced  with  the  Lawson  chu 
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was  encountered  with  this  one;  fine  material  got  between  the  chute  and 
the  gate  and  interfered  with  its  operation;  fine  material  also  went  througl; 
on  the  air-lift  below  and  sometimes  stopped  its  operation.  Both  chutei 
had  an  opening  too  small  for  the  size  of  muck  that  was  being  handled 
from  the  stope,  and  too  much  blasting  was  necessary  near  the  gate^ 
which  did  not  stand  up  under  the  heavy  duty.  This  made  the  cost 
repairs  high.  The  air-lifts  consumed  a  large  quantity  of  air,  mal 
the  operating  co.st  high  and  reducing  the  amount  of  air  available  for 
drills.  In  winter  there  was  trouble  with  the  air-lifts  l)ecauso  of  freezing, 
These  facta  led  to  the  construction  of  a  chute  with  a  larger  opening  ani 
without  a  mechanical  gate. 

A  chute  called  the  Keating,  Fig.  208,  was  then  tried.     This  was  i 
long  wide  box,  which  was  quickly  built  and  required  comparatively 


little  timber.  The  first  of  these  chutes  was  constructed  with  a  slope  of 
15',  which  proved  too  flat;  but  one  of  25°  with  an  Iron  plate  on  the  bottom 
was  satisfactory.  For  a  gate,  a  25-lb.  rail  was  fastened  to  each  post  and 
set  out  from  it,  as  shown  in  Fig,  203,  so  that  an  iron-bound  plank  could 
be  run  across  the  front  of  the  chute.  This  plank  was  hard  to  raise 
on  account  of  the  muck  behind  it  and  soon  became  badly  bent,  when  it 
was  impossible  to  move  it.  The  trammers  and  chute-men  replaced  the 
planks  with  long  drill  steel,  which  worked  well,  except  when  fine  material 
ran  in  the  chute;  then  there  would  be  spills  which  buried  the  car  and 
required  much  time  to  clear  up.  When  the  ste«l  replaced  the  planks, 
staples  were  used  in  place  of  the  rails.  To  overcome  the  difficulty  of  the 
fine  material  running  over  the  steel,  a  gate,  known  locally  as  the  Minoe-' 
sota  gate,  was  tried  and  has  become  the  regular  gate  throughout  the 
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apart  by  short  pieces  of  pipe.  A  triangular  frame  with  a  handle  served 
to  operate  the  gate,  and  at  the  top  of  the  frame  were  three  weights  od 
a  short  croaspiccc  which  acted  as  a  counterweight.  This  chute  was  not 
successful  due  to  the  material  handled.  It  was  too  heavy  for  one  man 
to  work  at  times,  even  with  the  counterweight,  and  at  other  times  tlte 
material  could  not  be  held  in  check. 

The  finger  chute  was  therefore  discarded  and  the  Keating  chute, 
with  the  Minnesota  gate,  was  changed,  as  shown  in  Fig.  209,  to  suit  the 
rock-drift  system  of  development.  The  lower  ends  of  the  rails  are  fast- 
ened to  the  posts  and  the  upper  ends  are  held  by  staples  driven  into 
wooden  plugs,  which  are  firmly  wedged  into  holes  drilled  in  the  back  erf 
the  drift.  This  chute  is  now  the  standard  for  the  mine  and  works  well. 
The  back  over  the  chute  marked  B  in  the  figure  was  at  first  made  from 
6  to  8  ft.  long,  but  has  been  cut  down  to  from  2  to  3  ft.,  which  makes  it 
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much  more  convenient  for  the  man  barring  or  blasting.  The  lip,  which 
is  IS  in.  long,  sometimes  catches  on  large  pieces  on  the  t-op  of  the  cara; 
liut  owing  to  the  type  of  cars  used  this  cannot  be  remedied.  A  new 
type  of  car  is  to  be  introduced  which  will  remove  this  trouble. 

Ore-chute  Side  Pocket  (By  Lewis  B.  Pringle).— In  Fig.  210  is  shown 
iin  ore  chute  used  by  the  Cananea  Consolidated  Copper  Co.,  in  its  Capote 
niiiip.  The  chute  was  designed  by  the  geological  department  of  the 
company,  and  was  first  used  in  getting  the  silica  ore  from  the  "silica 
stopc."  The  chute  in  itself  need  not  differ  from  any  of  the  many  chutes 
now  usctl.  The  feature  newly  intro<iuced  is  an  elevated  pocket  on 
one  side  of  the  chutp,  reached  by  a  short  ladder. 

Ordinarily,  if  a  chute  becomes  jammed,  the  jam  must  be  broken  l^ 
one  <tf  two  inethod.s,  i.e.,  either  by  discharging  a  piece  of  dynamite  in 
the  chute,  or  by  breaking  the  jam  with  a  crowbar  or  "prod."     The  first 
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method  b  trequcntly  objectionable  because  of  the  danger  of  injuring 
the  chute  and  because  of  the  resulting  fumes.  When  the  latter  method 
19  preferable,  the  arr&ngemeDt  herein  described  will  prove  to  lx>  a  tinio- 
vflvt  and  a  help  to  the  man  who  is  using  the  crowbar.  The  c-ar-filler 
g^erall;  has  either  to  reach  over  the  partly  filled  car,  or  get  upon  it, 
ud  poke  his  bar  up  through  the  chute  gate.  The  arrangement  heroin 
described  permits  the  car-filler  to  climb  into  the  adjoining  pocket,  reach 
ma  the  planking  shown  in  the  side  elevation  and  get  at  the  ^eat  of  the 
trouble  more  easily  and  more  quickly  than  otherwise.  Often  the  rock 
jams  at  the  elbow  of  the  chute,  and  the  pocket  herein  described  enablen 
%  man  to  reach  this  elbow,  as  he  could  not  if  working  from  below. 

The  erected  chutes  do  not  follow  the  drawing  in  detail;  the  latter 
merely  illustrates  the  idea  and  the  chute  builder  constructs  the  chute  to 
meet  the  required  conditions.    In  building  the  first  chute  of  this  type, 
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the  sharp  elbow  shown  was  cut  off,  and  the  back  stulls  were  lengtlicncd  a 
foot  or  more.  The  few  dimensions  given  are  more  or  less  stamhird. 
The  planking  which  keeps  the  rock  from  filling  into  the  pocket,  can  I>c 
raised  or  lowered  as  necessary,  leaving  enough  room  Ijetween  the  top 
plank  and  the-  roof  for  a  man  to  work  over.  Thu  Iward  that  controls 
the  flow  of  the  ore  is  also  raised  or  lowered  as  required. 

Bulldozing  Chute  and  Underswung  Gate  (By  G.  J.  Jackson).— At 
the  Perseverance  mine  of  the  Alaska  Ciastincau  Mining  Co.,  at  Juneau, 
mining  is  conducted  in  large  open  stopes  somewhat  on  the  shrinkage 
system.  Trouble  was  experienced  from  large  roclcs  weighing  several 
tons  being  drawn  into  the  chutes;  these  rocks  had  to  be  blasted,  with  the 
result  that  chute  timbers  were  often  broken,  and  a  continual  expense 
incurred  in  the  upkeep  of  the  chutes.    A  chute  with  a  special  bulldozing 
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rhambo-  fitted  with  piuly  bars,  was  tried  early  in  1912.  It  pn 
complete  success,  over  20,000  tons  of  rock  being  drawn  through  il 
out  trouble.  Fig.  21 1  is  a  section  showing  the  general  arrangement. 
80-lb.  rails  used  for  griuly  bars  are  apaced  2  ft.  apart,  one  end  res 
hilcfaes  cut  in  the  foot-wall  and  the  other  end  on  a  24  X  24-in.  cap. 
rock  passii^  throogfa  the  griuly  can  easily  be  handled  in  the  ca 
larger  rocks  which  ronain  on  the  bars  are  drilled  with  a  small  { 
nutcfaine  and  blasted.  A  ladderway,  not  shown,  leads  up  to  th 
doling  chamber  from  the  level.  When  the  ore  is  running  freel] 
^f'i>'Ttg  few  large  rocks,  the  grizely  bars,  over  the  back  pocket,  ^ 
putlr  coTtfcd.     Should  the  front  griBzly  block  up,  the  small  rock 


I  ,rf  iHio  ilio  K-M-k  pocket,  and  the  large  rocks  thus  made  ace 
.'  bLtstrti.     'ri«"  tw«  pockets  together  hold  about  25  tons. 

rh.-  sr\-i-hmoptto  shown  in  front  elevation  in  Fig.212,i8of  thi 
w ;; :  s  •>'.  li  i;*  wuiitorbalanre*!  and  is  operated  easily  by  one  man 
i-«si:i}i  tho  hsndle.  It  will  handle  any  kind  of  rock  and  willshuto 
;!i  a  M\»n  nvk  ivH,-ising  through.  The  operator  stands  on  the  pli 
.>sv'  '.ho  i-ars.  iUi.i  i:*  tiHupK'toly  out  of  danger  from  rocks  fallinj 
,•  .huw.  A  slid.'  gate,  not  shown  in  the  sketch,  is  used  above  t 
iv'  !*>  vluvk  (ho  riH-k.  The  arc  gate  is  made  of  >i-in.  iron  plate, 
,1,-  .-^lul  »l  ft.  t>  in.  long.  Iwnt  with  a  3-ft.  radius.  This  is  stiffen 
full  U-ujith  bv  Ihrw  2-in.  angle  irons  riveted  on.     The  two  trial 
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A  is  bolted  to  the  stulls  as  shown,  while  a  layer  of  6-in.  round  lagging  ii 
spiked  in  a  horizontal  position  to  the  stulls.     A  layer  of  6-in.  rouwk^ 
lagging  is  spiked  to  the  horizontal  timbers  B  and  C,  while  the  lower  eod^ 
are  supported  by  the  timber  A.     The  lagging  is  trimmed  so  that  a  laje^ 
of  2-in.  plank  which  is  spiked  to  it  fits  smoothly;  this  insures  a  good  son— » 
face  upon  which  to  place  the  %-in.  wrought-iron  plates  so  that  they  wiU 
not  buckle  and  tear  loose.     The  iron  plates  are  4  X  8  ft.  and  have  ooan* 
tersunk  holes  for  5^-in.  bolts  which  pass  through  the  main  timbera  A^ 
B  and  C,  as  shown,  clamping  the  back  of  the  chute  firmly  together, 
addition  to  securing  the  plates.     Iron  plates  are  bolted  on  the  sides  of 
planks  at  the  mouth  of  the  chute  and  also  to  the  bottom.    The  timber* 
are  stulled  to  stiffen  the  chute,  and  the  space  between  the  front  and  back 
of  the  chute  is  filled  with  ore  or  rock  which  gives  solidity  to  resist  shock- 
Although  the  initial  cost  of  this  chute  is  somewhat  greater  than  th»^ 
of  the  average  chute  used,  its  life  is  many  times  longer.     On  a  numbw  o* 
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FKJ.  214. DUMP  ARRANGEMENT  FOR  UNDERGROUND  HOIST. 


thoni  in  use  constantly  for  four  years  and  receiving  hard  treatment  no 
repairs  whatever  have  been  necessary  and  they  are  as  good  as  when  first 
installed  except  for  a  little  wear  at  the  lower  ends  of  the  iron  plates. 

Chute  for  Loading  Car  from  Skip  (By  W.  W.  Shelby).— When  condi- 
tions are  such  that  it  is  desirable  to  have  a  skip  dump  directly  into  cars, 
Fig.  214  shows  a  satisfactory  arrangement  for  an  underground  dump. 
The  width  of  chute  is  1  ft.  less  than  the  length  of  car.  The  middle  par- 
tition serves  two  purposes:  To  distribute  the  ore  so  as  to  utilize  as  much 
car  capacity  as  possible,  and  to  protect  the  chain  across  the  top  of  the 
''middle  dump''  cars.  A  ^'s-i^-  i^*^^  plate,  stiffened  by  a  1  X  1  X  J-^-in- 
angle  iron  is  suspended  in  front  of  the  chute.  This  plate,  the  dimensions 
and  position  of  which  depends  upon  local  conditions,  swings  freely  about 
the  rod  A,  and  deflects  the  few  stray  pieces  of  rock  which  might  other- 
wise go  over  the  car  in  too  rapid  dumping. 
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I  Chntes  (By  L.  D.  Davenport). — When,  in  mininfc  by  the 
i  tD(Hlicing  system,  the  ore  has  been  sliced  off  down  to  the  loiit  sublevel 
e  the  main  level,  usually  about  10  to  12  ft.,  it  is  e\'i()cnt  that  an 
[  odimry  cbut«  will  hold  only  about  one  car  of  ore  at  a  time.  It  ortcii 
I  bi[4)ais  in  such  cases  that  the  miners  have  to  wait  until  the  tramniors 
[  Bpty  their  chute  before  they  can  go  on  with  their  work.  To  prevent 
h  waita  a  hanging  chute  was  devised  which  haa  been  successfully 
I  Kd  JD  one  of  the  mines  of  the  Chisholm  district  on  the  Mesabi  range. 
1 1^315  shows  the  general  construction  of  the  chute.  The  track  from 
i  Ike  mblevel  is  carried  by  short  drift  sets,  which  also  support  the  sides 
I  (f  the  chute.  The  chute  bottom  is  made  of  loose  boards  resting  on  30- 
[  I.  rails  which  run  lengthwise  of  the  chute  and  carry  the  greater  part  of 
I  ttenight.    These  rails  are  hung  to  the  caps  of  the  small  sets  so  as  just 
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to  clear  the  top  of  the  tram  cars  on  the  main  level.  These  ohutcn  are 
sometimes  made  20  ft.  or  more  in  length  and  hold  a  lar^c  number  of 
cars  of  ore.  One  tram  car  may  be  filled,  or  several  at  the  saiiic  time, 
by  loosening  and  removing  a  few  of  the  Iwttom  boards. 

Concrete  Storage  Chutes  in  Stopes  (liiUL,  American  Institute  of 
Mining  Engineers). — It  has  been  found  economical  at  the  Copper  Queen 
mine  in  Arizona,  for  handling  certain  kinds  of  ore,  to  put  in  concrete 
pockets  and  cylindrical  raises  to  be  used  as  storage  chutes,  since  the 
npkcep  cost  is  practically  nothing,  whereas  with  tinil»or  chutes  this  is 
high.  Fig.  216  showsa  concrete  pocket  built  particularly  to  handle  sticky 
ores  from  the  Dividend  slice.  It  has  the  shape  of  a  funnel,  ivith  the 
large  end  downward.  About  30  ft.  above  the  sill,  in  the  top  of  this 
funnel  a  45°  offset  or  bafHe  was  put  in,  and  from  this  point  the  raise  was 
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continued  to  a  level  200  ft.  above  the  sill.  This  raise  is  circular  and  lined 
with  concrete,  and  it  is  confidently  believed  that  this  type  of  pockrt 
will  materially  lower  the  cost  of  handling  the  ore. 

Chute  Reinforced  with  Angles  (By  Albert  G.  Wolf). — In  mining  by 
the  shrinkage  method,  large  boulders  are  often  covered  in  the  stopee. 
These  boulders  eventually  work  down  to  the  chutes,  and  to  remove 
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tlioiii  it  is  in'cos.sary  to  resort  to  blastinK,  which  will  weaken  or  destroy 
the  C'huto  timlxTs.  A  simple  reinforcement  apainst  such  injury  is  shown 
in  Fig.  217.  Pii'ces  of  ^ip-iii.  sheet  iron  are  cut  to  fit  the  chute  sides, 
and  to  this  sheet  iron  are  riveted  pieces  of  i^  X  2-in.  angles,  forming 
Iwth  braces  and  cleats  to  hold  the  chute  boards.  These  sheets  or  liners 
are  then  fastened  to  the  inner  sides  of  the  chutes  by  spiking  or  bolt- 
ing.    The  exact  length  of  the  angle  braces  is  immaterial.     A  piece  of 
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sheet  iraii  covering  the  bottom  of  the  chute  will  also  add  greatly  to  its 
life. 

Qumcy  Rockhouse  Loading  Chutes  (By  L.  Hall  Goodwin). — ^The 
Quincy  method  of  loading  stamp  rock  from  the  storage  bins  at  the  mine 
into  cars  for  transportation  to  the  mill  is  unique  among  methods  used 
at  the  Lake  Superior  mines  in  that  the  chute  aprons  are  operated  by 
compressed  air.  Fig.  218  illustrates  the  chute  mechanism.  The  air 
cylinder  is  direct  connected  to  one  comer  of  an  irregularly  shaped,  four- 
ocffnered  steel  plate,  the  other  three  comers  of  which  are  connected  by 
lev^^  with  the  lower  apron  of  each  chute  and  a  hand  lever,  respectively; 
flie  plate  is  pivoted  so  that  the  various  levers  have  the  right  amount  of 
play.    The  hand  lever  is, 'of  course,  thrown  whenever  the  aprons  are 
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operated  but  it  is  of  use  only  in  emergency,  when  the  air  accidentally 
goes  ofif;  the  aprons  cannot  be  operated  easily  by  hand,  but  are  opened 
and  closed  quickly  by  the  air  cylinders.  The  air  cocks  are  centrally 
placed  in  a  niche  left  in  the  concrete  bin  foundation  midway  of  the  tunnel; 
this  niche  is  just  large  enough  to  allow  the  operator  room  to  work  com- 
fortably. There  is  one  air  cock  for  each  cylinder,  that  is,  for  each  pair 
of  chutes,  and  they  are  arranged  on  the  two  sides  of  the  operator's 
niche  corresponding  to  the  position  of  the  chutes  they  control.  The 
air  cocks  and  pipes  are  arranged  to  admit  air  to  either  end  of  the  cylinders. 
The  operation  of  loading  is  as  follows:  The  string  of  cars  is  pushed 
through  the  tunnel  by  the  switching  locomotive  and  left  there,  the 
grade  of  the  track  being  such  that  the  cars  may  be  started  easily  when 
the  brakes  are  released.    Cars  are  loaded  by  two  men,  one  of  whom  opec- 
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ates  the  chute  aprons;  the  other  rides  the  forward  car  and  by  use  of 
brake  keeps  the  cars  in  slow  but  steady  motion,  the  aim  being  not 
allow  them  to  come  to  a  standstill  because  they  might  not  start 
of  their  own  accord.  As  soon  as  an  empty  car  comes  under  the  eati 
chutes  the  aprons  of  that  pair  of  chutes  are  opened  and  remain  o 
until  the  car  is  about  to  pass  from  under  them;  the  filling  of  the  cari 
completed  as  it  passes  along  under  the  other  chutes,  and  its  load  is  finaUsT 
topped  off  by  a  few  splashes  from  the  last  pair  of  chutes.  To  accomplidbi 
this,  several  pairs  of  chutes  must  often  be  open  at  once,  and  the  operatoir 
must  be  alert  to  avoid  spilling  rock  on  the  track;  his  work  is  not  dif-' 
ficult,  however,  as  it  consists  of  simply  turning  air  cocks.  Air  is  supplied 
from  the  main  underground  system;  between  shifts  or  at  other  times 
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when  the  large  air  compressors  are  not  working,  a  small  Westinghouse 
air  pump  takes  the  load,  it  being  adjusted  to  start  and  stop  automatically 
whenever  the  pressure  in  the  underground  system  falls  below  or  exceeds 
a  certain  amount. 

This  method  permits  more  rapid  loading  than  does  the  usual  one, 
with  which  it  is  necessary  to  stop  each  car  for  some  time  under  the 
chutes.  This  is  true  not  so  much  because  of  their  operation  by  air, 
however,  as  because  the  chutes  are  located  in  pairs  on  opposite  sides  of 
the  track  and  there  are  more  of  them  than  usual. 

Underswung  Gate  (By  J.  R.  Thoenen).— Fig.  219  shows  the  front  and 
side  views  of  a  chute  and  gate  for  use  where  the  bin  supplies  mixed  fine 
and  coarse  ore.     The  chute  proper  is  made  of  one  piece  of  Ji-in.  steel 
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1  ihte,  the  bottom  extending  6  in.  into  the  bin  to  protect  it  from  wear  of 
LDg  ore.  Two  wing  i^tes  of  yi-in.  steel  are  riveted  on  the  vertical 
I  Mies  to  protect  the  sides  of  the  chute,  and  for  the  same  purpose,  a  piece 
I  if  iD^e  steel  may  be  placed  on  top  of  the  opening.  In  this  instance, 
j  tlie  bottom  of  chute  is  16  in.  long,  but  ma^  be  altered  to  suit  the  existing 
I  sntigement  of  timbers. 

The  gate  is  hung  on  a  1  ^in.  round-iron  axle  supported  in  holes  bored 
bni^  the  sides  of  the  chute.  The  sketch  shows  the  chute  open  and 
I  tfat  gate  down.  The  top  of  the  gate  itself  forms  the  lip  of  the  chute. 
[  Atimber  is  placed  under  the  gate,  so  that  when  open,  the  gate  rests  upon 
F  it  ind  is  flush  with  the  bottom  of  the  chute.  The  gate  is  worked  by  a 
[  Anrt  detachable  lever  (not  shown),  which  is  rounded  at  one  end  to  fit  in 


the  holein  the  short  piece  riveted  to  the  bottom  of  the  chute  gate.  A  hole 
through  the  lever  fits  over  the  end  of  the  axle  and  forms  the  fulcrum. 
Washers  and  pins  are  provided  to  keep  the  axle  in  place.  The  gate  is 
made  of  two  pieces  of  J^-in.  steel  plate,  one  bent  in  the  arc  of  a  circle  of 
1  ft.  radius,  the  other  flat  with  one  edge  turned  over  2  in.  at  a  little  less 
than  a  right  angle.  These  two  plates  are  riveted  together  with  counter- 
sunk rivets.  The  gate  bearing  tor  the  axle  is  provided  by  a  small  web 
piece  riveted  at  each  end  to  the  upper  plate  and  lower  brace.  Three 
K  X  2-in.  braces  support  the  under  side  of  the  gate.  When  the  gate  is 
well  centered,  so  that  the  arc  forms  a  true  circle  with  the  center  of  the 
axle  as  its  center,  there  ia  practically  no  trouble  with  fines  causing  the 
gate  to  stick. 

Siqtportiiig  Sliding  Gate  and  Lever. — In  Fig.  220  is  shown  the  manner 
of  supporting  the  lever  of  a  chute  gate  used  on  some  of  the  chutes  in  the 
mines  of  the  St.  Louia  Smelting  &.  Refining  Co.,  in  southeastern  Missouri. 
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The  gate  lever  is  carried  by  two  iron  brackets  bolted  to  the  uprights  <rf 
the  chute  and  is  bent  up  so  aa  to  be  out  of  the  way  of  miners  passing  along 
the  track;  and  is  then  bent  downward  again  so  as  to  be  within  reach  of 
the  miner  on  the  opposite  side  of  the  drift.  The  carrying  braces  an 
bent  in  so  that  they  are  separated  by  a  space  only  as  wide  as  the  thicknen 
of  the  lever  bar,  at  the  point  where  the  bolt  goes  through. 

A  slide  gate  is  used  that  runs  in  an  angle-iron  guide  fastened  throu^ 
the  side  planks  to  the  main  timbers  of  the  chute.  The  lever  is  connected 
by  a  pair  of  clevises  to  the  gate,  but  it  also  extends  far  enough  beyond 
the  gate  to  come  over  it  and  to  shove  it  down  to  its  seat  in  case  it  should 
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Ntick.  The  gate  works  well  and  no  more  "runs"  of  ore  occur  than  would 
be  the  cose  with  any  top-closing  gate.  The  manner  of  supporting  tbe 
lever  allows  it  to  be  brought  out  straight  in  front  of  the  gate  so  that  the 
loiuler  Clin  look  up  into  the  chute  as  the  ore  runs  out  and  shut  or  open 
the  unte  as  needed.  The  bending  of  the  lever  up  into  a  goose  neck  so 
tliiit  over  the  track  it  is  above  a  man's  head  when  the  gate  is  only  half 
<ii»seii,  removes  any  objection  to  having  the  gate  lever  extend  across 
th«- drift. 

Pneumatic  Underswung  Arc  Gate  (By  J.  R.  McFarland). — At  the 
< 'lift  us  niiiu^  iif  the  South  Utah  Mines  &  Smelters,  Beaver  County,  Utah, 
a  piH'iiimiticfiUy  operated  ore-chute  gate  was  used.  The  gate,  as  shown 
in   I'lR.  221,  wjis  operated  by  moving  a  lever  controlling  a  four-way 
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raive.  To  the  bottom  comer  of  the  chute  was  attached  the  supporting 
AmH.  The  door  was  constructed  of  a  square  sheet  of  boiler  plate  the 
width  of  the  chute,  bent  in  an  arc  with  the  face  up,  and  supported  on  the 
duft  by  two  legs,  so  as  to  revolve  about  the  shaft  as  an  axis.  To  the 
■de  of  the  door  on  the  underside  of  the  chute,  was  attached  a  piston 
working  in  a  cylinder.  The  piston  rod  was  hinged  at  the  top  and  the 
cylinder  at  the  bottom  so  as  to  allow  the  necessary  play. 

Air-lift  Finger  Chute  Gate. — For  most  of  the  important  ore  chutes 
rf  the  Oliver  mines,  at  Ely,  Minn.,  a  modified  finger  gate  with  a  homemade 
tir  lift  is  used.     The  drawing,  Fig.  222,  represents  the  arrangement  for 


one  of  the  underground  skip-loading  chutes.  The  fingers  of  the  gate  are 
made  of  rails,  the  weight  depending  chiefly  on  the  stock  of  material  which 
it  is  desired  to  use  up.  In  some  cases,  instead  of  bending  the  rails,  they 
are  made  in  two  pieces  and  riveted  together.  The  lift  cylinder  is  made 
of  a  piece  of  4-in,  pipe.  One  end  of  this  is  closed  with  an  ordinary  cap 
and  the  lift  is  hung  by  this.  The  other  end  is  closed  with  a  reducer  which 
contains  an  inlet  for  the  air,  and  a  stuffing  box  through  which  the  rod 
nms.  The  piston  forming  the  end  of  the  rod  consists  of  a  leather  gasket 
with  turned-down  edges,  between  two  metal  disks  with  nuts  on  each  side. 
The  release  of  the  air  to  drop  the  gate  is  effected  by  the  same  valve  that 
admits  the  air.  This  is  a  three-way  valve  made  from  an  ordinary  stop- 
cock. The  body  and  plug  are  drilled  as  shown  in  the  detailed  drawing. 
Position  A  shows  the  valve  open  to  the  compressed-air  supply  for  raising 
the  gate.  By  turning  90°,  B,  the  drilled  hole  in  the  plug,  registers  with 
ibe  passage  of  the  cyhnder  and  the  part  through  the  plug  registers  with 
the  hole  drilled  in  the  body,  thus  permitting  the  air  to  exhaust. 
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Underswung  Rack-operated  Arc  Gate  (By  Walter  R.  Hodge). — The 
chute  gate  shown  in  Fig.  223  is  of  the  underBwung  arc  type,  hung  from 
heavy  castings,  which  are  bolted  to  the  timbers  of  the  chutes  or  bin  and 
not  to  the  chute  lip,  as  they  often  are.  These  suspending  members  are 
made  unusually  heavy  and  extend  well  out  from  the  face  ot  the  timbers 


toallinv  ihv  top  of  I  he  door  to  clear  the  bottom  of  the  chute  at  the  extreme 
o|)cn  i>ositi(jn.  The  method  of  operating  the  gate  is  perhaps  a  little 
unusual.  Two  racks  arc  fastcnetl  by  pins  1o  lugs  rivolod  to  the  lower  edge 
of  the  door.  The  racks  are  inverted,  teeth  down,  and  so  are  protected 
from  dirt  or  fines.     No  lubricant  is  used.     Each  of  these  racks  works  on 
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t.  pinion,  keyed  to  a  ah&ft.  lliis  shaft  lies  back  and  under  the  chute  and 
turns  in  gas-pipe  bearings  set  in  the  timbers.  A  craok  operates  the 
duJting  and  pinions.  One  revolution  of  the  crank  raises  or  lowers  the 
door  6  in.  and  effectually  checks  any  rush  of  ore.  The  rock  caught  on 
the  closing  edge  of  the  door,  instead  of  clogging  the  door,  is  thrown  back 
mto  the  chute  by  the  rising  door  or  pushed  into  the  car.  The  whole 
mechanism  is  simply  and  easily  operated  by  one  man.  Gates  of  this  type 
iit  used  at  the  Burra  Burra  mine  of  the  Tennessee  Copper  Co.  in  connec- 
tion with  large  pocket  chutes  from  which  tram  cars  are  loaded. 
.  Safety  Lever  for  Arc  Gate  (By  E.  W.  R.  Butcher).— In  its  effort  to  re- 
duce accidents,  the  Republic  Iron  &  Steel  Co.,  on  the  Mesabi  range,  has 
introduced  among  numerous  safety  devices,  an  operating  lever  for  the 
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imderground  arc-type  chute  gates.  Fig.  224  shows  its  details  and  ar- 
rangement. Usually  such  a  lever  arm  ia  attached  directly  to  a  trunnion 
of  the  gate.  The  arm  extends  across  the  drift  and  where  motors  are  used, 
it  is  necessary  for  the  man  emptying  the  chute  to  stand  between  the  cars. 
In  this  position,  he  is  likely  to  be  caught  between  the  car  and 
the  arm  should  the  train  move  unexpectedly.  Furthermore,  while, 
as  a  rule,  the  chute-man  is  required  to  remove  the  arm  when  the  chute 
is  emptied,  if  he  fails  to  do  so  it  is  likely  to  strike  anyone  riding  past  on 
the  motor,  and  to  cause  a  serious  accident. 

With  the  device  here  shown,  the  lever  arm  is  on  the  side  of  the  drift, 
making  it  unnecessary  for  the  chute-man  to  stand  between  the  cars  and 
largely  doing  away  with  the  danger  of  accident.  The  ends  of  the  gate 
arm,  of  the  cap  arm  and  of  the  double-jaw  connecting  piece  are  fitted  with 
several  connecting  holes  by  which  the  arms  can  be  adjusted  to  the  poM- 
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V£m&  wiiieft  permh  die  moet  ad^actorr  opermtioii.  Placing  the  con- 
ngi?rir.g  enii  of  die  oi:e  inn  in  &  horiioiital  poatioo  or  at  a  slight  angle 
above  tihe  horixonral  azki  ihe  eooiiecting  piece  iA  the  cap  arm  at  45^ 
gines  die  c<<t  irpsolisw  The  eocfe  of  the  coonecdng  arms  are  made  round 
an*i  die  hf^ies  in  diem  are  made  a  fittle  larger  than  the  holding  pins,  so 
&$  :o  prevezi^  binf&e.  The  measurements  given  are  for  a  chute  30 
in.  wi«ie  in  a  lirin  7  n.  wide.  The  main  dimenaons  can  be  easfly  changed 
to  ioit  anv  orjini&rr  wiiith  of  chine  or  drift. 
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POCKETS 


Hydraulically  Operated  Skip  Pockets  (By  Clarence  M.  Haight).— 
Fig.  2*Jo  shows  the  general  arrangement  of  the  steel  ore-loading  pockets 
in  iiM-  in  the  Pahner  shaft  of  the  New  Jer^y  Zinc  Co/s  mine  at  Franklin 
Furnaoo.  X.  J.  The  pxx  kets  are  the  design  of  R.  M.  Catlin,  superintend- 
ent. The  arrangement  inohuies  a  loading  pocket,  and  between  this  and 
the  rcK^k  on^bin,  a  chute  and  gate.  The  loading  pocket  holds  one  skip- 
Uvul  of  on-  only:  the  upper  chute  feeds  the  loading  pocket  and  its  gate 
outs  off  the  ore  supply  therefrom  when  the  skip  is  filling.  Water  from 
the  column  pipe  in  the  shaft  furnishes  power  to  the  hydraulic  ram  which 
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opnfttes  the  g&te  levers.  The  directioa  of  the  movemeDt  of  the  ram  is 
eoDtroUed  from  the  loading  platform  by  an  easily  operated  four-way  valve. 
Water,  after  use,  flows  out  through  a  waste  pipe  from  the  valve. 

When  closed,  the  apparatus  stands  as  shown  in  the  drawing.  The 
lower  door  is  closed  and  the  lip  A  of  the  upper  chute  gate  is  drawn  back 
beyond  the  bottom  of  the  chute.  This  allows  the  ore  to  run  into  the 
bottom  or  loading  pocket  until  that  ia  filled,  and,  as  the  angle  of  repose  of 
the  ore  is  then  reached,  the  movement  of  the  ore  stops  with  both  the  lower 
pocket  and  the  chute  full.  When  the  empty  skip  is  spotted  at  the  door 
of  the  loading  pocket,  the  controlling  valve  is  reversed.     The  hydraulic 
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ram  moves  out  along  the  are  shown,  its  connection  point  R  moving  toward 
the  position  R';  this  moves  the  Up  A  around  its  pivots  P  toward  A', 
elodng  off  the  chute  so  that  no  more  ore  can  go  into  the  loading  pocket. 
Meanwhile,  the  rod  G  is  pulled  forward  and  up  toward  the  position  in- 
dicated by  the  line  <?'.  This  motion  moves  the  lever  arms  B  and  C, 
which  link  the  rod  G  to  the  lower  pocket  door,  so  that  the  pins  H  and  / 
advance  toward  the  positions  H'  and  /'.  The  door  D  of  the  loading 
pocket  is  held  against  the  mouth  of  the  pocket  by  two  arms,  pivoted 
at  Q  and  E.  The  movement  of  the  arms  B  and  C  forces  the  door  toward 
the  open  position  D'.  This  position  is  reached  at  the  end  of  the  stroke 
of  the  hydraulic  ram.     As  this  door  opens,  the  ore  runs  from  the  pocket 
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into  the  skip.  In  this  operation,  the  advance  of  the  hp  A  is  more  rapid 
at  first  than  the  movement  of  the  door  D,  so  that  it  has  cut  off  the  on 
lying  in  the  chute  before  the  loading  pocket  begins  to  discharge  to  the 
skip.  In  like  manner,  on  reversing  the  ram,  the  door  D  moves  the  more 
rapidly  at  first,  so  that  it  is  closed  tight  before  the  lip  A  has  retreated 
far  enough  to  allow  any  ore  to  run  into  the  pocket.  Hence,  all  danger  <rf 
an  excess  of  ore  running  over  the  skip  and  down  the  shaft  is  avoided. 
The  li|i  A  cannot  jam,  because  it  cuts  in  from  under  the  chute  when  cIob- 
ing  and  ao  cannot  catch  on  a  chunk  of  ore;  while,  as  the  door  D  does  aot 
close  until  the  pocket  is  empty,  there  is  nothing  for  that  to  catch  on. 

One  man  only  is  ncetied  to  operate  a  pair  of  pockets,  as  the  valves 
work  easily.  A  second  man  is  stationed  in  the  shaft,  below  the  loading 
platform,  to  trim  the  skip  in  case  a  large  chunk  lies  on  the  top  of  the  load 


and  projects  over  th(^  liacrk  or  the  sides  of  the  skip.  The  operation  of  these 
pockets  is  easy  and  rapid.  With  skips  averaging  about  6  tons  to  the  load, 
over  2tH)0  short  tons  has  been  hoisted  in  eight  and  one-half  hours. 

Hancock  Skip  Pockets  (By  Claude  T.  Rice).— The  details  of  the 
construction  of  the  doors  to  the  skip  pockets  in  the  Hancock  Shaft  in 
the  copper  dislrict  of  Michigan  arc  shown  in  Fig.  226.  The  chutes  are 
equipped  with  an  upron  to  bridge  the  gap  between  the  bin  chute  and  the 
.«kip.  This  apron  is  raised  by  a  hamiwheel  and  a  syst^^m  of  chaiD-dri\'en 
pulleys.  The  apron  falls  by  gravity  and  catches  on  the  edge  of  the  skip, 
while  the  skip  tender  has  to  raise  it  by  means  of  the  wheel.  These 
wheels  can  be  whirled  rapidly,  making  the  pawls  sing  as  they  skim  over 
till!  ratihet  and  tiie  apron  is  moved  away  faster  than  would  at  first  be 
OX|».rt,.,l. 

The  gale  proper  <»f  the  bin  is  a  corrugated  plate  operated  by  an  air 
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cylinder.  Air  is  admitted  under  the  piston  only  for  the  raising  of  the  gate, 
while  the  lowering  ia  r^ulated  by  the  opening  of  another  valve  which 
controls  the  escape  of  the  air  from  under  the  piston.  The  gate  plate  is 
carried  from  a  crosshead  that  moves  in  the  same  steel  guides  as  the  plate 
itself.  The  guides  are  bolted  to  the  posts  of  the  sets  put  in  to  carry  the 
front  lining  of  the  bin.  At  the  bottom  of  the  guides  are  stops  to  keep  the 
gat«  from  touching  the  bottom  of  the  discharge  chute ;  if  it  did  there  would 
be  a  tendency  for  the  gate  plate  to  bind  in  its  guides,  owing  to  the  fact 
that  the  chute  bottom  is  sloping.  A  short  chain  carries  the  plate  from 
the  crosshead,  while  the  crosshead  connects  directly  to  the  piston  of  the 
air  cylinder.  This  cylinder  is  placed  bo  that  the  top  comes  just  a  little 
above  the  floor  of  the  station  and  is  carried  by  the  floor. 


Ifri'lrvn  strap  ' 

no.  227. — BMEfiacHcr  oatb  roR  skip  pocket. 

The  reason  for  corrugating  the  gate  is  todiminish  the  friction  of  the  ore, 
since  the  pieces  of  ore  have  a  tendency  to  bridge  across  the  corrugations 
and  touch  only  the  high  places.  The  gate  opens  easily,  and  its  weight, 
together  with  the  weight  of  the  crosshead  and  the  plunger  of  the  air 
cylinder,  closes  it.  In  order  to  allow  the  men  to  lift  without  any  danger 
the  d(^  on  the  ratchet  that  controls  the  descent  of  the  apron,  the 
do^  are  provided  with  handles. 

Emergency  Ore  Gate  (By  L.  X>.  Davenport). — In  one  of  the  mines  of 
the  Chisholm  district,  on  the  Mesabi  range,  considerable  diiBciilty  was 
experienced  in  outting  off  the  flow  of  ore  from  the  underground  pocket 
as  soon  as  the  skip  was  full.  The  emergency  gate,  shown  in  Fig.  227, 
was  designed  to  overcome  this  trouble  and  is  now  in  general  urc  in  the 
mines  in  this  district.  As  shown  in  the  accompanying  sketch,  the  gate 
consists  of  a  simple  ^-in.  iron  plate  8  in.  wide  and  long  enough  to  cover 
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the  end  of  the  chute.    It  is  supported  in  such  a  manner  that  it  can  be 
instantly  dropped  over  the  end  of  the  chute  and  thus  stop  the  ore  in 
an  obstruction  prevents  the  quarter  pan  from  closing  down  tight. 


HEADFRAMES 

Headframe  with  Guy-rope  Bracing. — The  headframe  at  the  No.  4 
shaft  of  the  St.  Louis  Smelting  &  Refining  Co.  in  southeastern  Missouri, 
is  approximately  70  ft.  high,  and  no  bracing  legs  are  used  in  the  con- 
struction.  The  frame  is  surrounded  by  the  shaft  house  with  a  landing 
platform  for  pulling  off  the  cars  at  the  level  of  the  top  of  the  bins,  which 
are  about  30  ft.  high,  but  this  shaft  house  and  bin  do  not  aid  in  steadying 

Tabl^  I. — TibiberList 


Number 

Mark 

Siie 

Length 

Number 

Mark 

Sbe 

Lencth 

3 

A 

8X  8  m. 

28  ft.  0  in. 

2 

G* 

6X  Sin. 

9ft.    Oin. 

1 

A» 

8X  8  in. 

20  ft.  0  in. 

1 

G» 

6X  Sin. 

6ft.   Sin. 

8 

A« 

8X  8  in. 

4  ft.  0  in. 

•     4. 

H 

4X  6  in. 

lift.   Sin. 

6 

B 

8X  Sin. 

20  ft.  0  in. 

12 

H» 

2X  3in. 

2ft.   5in. 

8 

B^ 

8X  Sin. 

4  ft.  2  in. 

2 

H« 

2X  3  in. 

Ift   Oin. 

1 

C 

8X  Sin. 

20  ft.  0  in. 

4 

H» 

4X  4  in. 

3ft.   Oin. 

1 

C» 

8X  Sin. 

15  ft.  0  in. 

1 

H* 

4X  4in. 

4ft.   9in. 

2 

C« 

8X  Sin. 

16  ft.  0  in. 

1 

H» 

3X  3  in. 

6ft.   Sin. 

2 

C» 

8X  Sin. 

20  ft.  0  in. 

1 

H« 

3X  Bin. 

lift.    Sin. 

2 

C* 

8X  Sin. 

5  ft.  4  in. 

1 

H^ 

3X  Bin. 

5ft.    7in. 

2 

C» 

8X  Sin. 

6  ft.  8  in. 

2 

H« 

2X  3  in. 

6ft.    6in. 

2 

C« 

8X  Sin. 

12  ft.  2  in. 

2 

H» 

2X  Bin. 

6ft.    Bin. 

2 

C^ 

8X  Sin. 

lift.  5  in. 

20 

Hio 

2X  Sin. 

7ft.    Oin. 

3 

D 

6X10  in. 

12  ft.  9  in. 

1 

H" 

3X  3  in. 

33ft.    Oin. 

3 

D^ 

6X10  in. 

22  ft.  0  in. 

2 

I 

2X10  in. 

36  ft.    4  in. 

4 

D» 

6X10  in. 

4  ft.  4  in. 

5 

V 

3X  4 in. 

5  ft.    4  in. 

4 

D» 

6X10  in. 

11  ft.  4  in. 

1 

I« 

2X  Bin. 

2ft.    Bin. 

3 

E 

8X  Sin. 

16  ft.  0  in. 

1 

I» 

2X  3in. 

12  ft.    6  in. 

1 

E» 

8X  Sin. 

9  ft.  8  in. 

1 

I* 

2X  Bin. 

4ft.    Oin. 

3 

E« 

8X  Sin. 

7  ft.  0  in. 

1 

I* 

2X  Bin. 

lift    2 in. 

4 

E» 

8X10  in. 

4  ft.  2  in. 

1 

P 

2X  Bin. 

2ft.    Oin. 

3 

E* 

8  X  8  in. 

6  ft.  3  in. 

38 

V 

IHXlOin. 

1ft.    Tin. 

4 

F 

6X10  in. 

7  ft.  6  in. 

1 

P 

6X10  in. 

1ft.    4  in. 

3 

F» 

5  X  8  in. 

lift.  2  in. 

4 

J 

6X  4  in. 

Sft.    Oin. 

5 

K2 

5X8  in. 

9  ft.  6  in. 

2 

J^ 

6X  4 in. 

2  ft.    6  in. 

2 

F3 

5X  7  in. 

9  ft.  6  in. 

20 

K 

3X  9 in. 

10  ft.    2  in. 

1 

F^ 

4  X  8  in. 

6  ft.  8  in. 

14 

K^ 

3X  9 in. 

5  ft.  11  in. 

2 

(1 

3X10  in. 

6  ft.  0  in. 

14 

K« 

3X  9 in. 

various 

(W 

3  X 10  in. 

12  ft.  0  in. 

13 

K» 

3X  9 in. 

9  ft.  S  in. 

0 

r.2 

3X10  in. 

6  ft.  0  in. 

3 

L 

4X  4 in. 

4  ft.  6  in. 

3 

(;3 

8X  Sin. 

8  ft.  0  in. 

3 

L^ 

4X  4  in. 

10  ft.  6  in. 
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the  structure.  The  bracing  is  obtained  by  four  J^-in.  guy  ropes  that  are 
anchored  to  concrete  deadmen.  The  guy  ropes  are  tightened  by  turn- 
buckles  or  else  by  pulling  the  rope  back  on  itself  after  passing  around  a 
small  sheave  anchored  to  the  deadman.  This  wheel  is  large  enough  to 
pennit  the  rope  to  be  pulled  around  it  without  injury,  by  a  block  and  fall 
fastened  to  the  end  of  the  rope  and  attached  to  the  rope  itself.  This  is 
Uie  best  way  of  tightening  the  guy  rope. 

The  ore  is  hoisted  on  one-deck  cages  in  1-ton  cars,  and  Uttle  trouble 
is  experienced  from  vibration  of  the  headframe.  There  are  several  of 
these  headframes  in  the  district. 

A-type  Timber  Headframe  (By  G.  A.  Denny). — The  headframe  rep- 
resented in  Fig.  228  is  one  installed  at  a  Mexican  mine.  It  was  designed 
for  a  shaft  inclined  at  65^,  for  a  load  of  4000  lb.  and  a  maximum  rope 
speed  of  460  ft.  per  minute.  The  cost  of  erection  in  Mexican  currency 
was  as  given  in  Table  III.  Tables  I  and  II  give  bills  of  materials  for 
timber  and  iron. 


Table  II. — Bolt  and  Washer  List 


Na 


1 
I 

2 
2 

1 

3 

6 

3 

6 

6 

6 

21 

3 

21 

11 

72 

3 

18 

6 

33 


Mark 


b 
c 


d 
d» 
d« 
e 


f 

g 

g' 

g* 
h 

J 
k 

m 


Bolts 


B 
B 
B 
B 

B 

B 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
A 
C 

D 


IJiin. 
IJiin. 
IMin. 
l«in. 

l«in. 


H 

H 
H 

H 
H 
H 


in. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
see 

in. 


Length 


15  ft. 

12  ft. 
10  ft. 
10  ft. 


Sin. 
Sin. 
Oin. 
Bin. 


9  ft.    9  in. 


9  ft. 
7  ft. 
6  ft. 
1ft. 

2  ft. 

3  ft. 
1ft. 
1ft. 
1ft. 
1ft. 
Oft. 
2  ft. 
Oft. 

drawing 


6i 

1 

i 

6] 

in. 

9] 

in. 

10  1 

in. 

6] 

in. 

0] 

in. 

5i 

in. 

7i 

in. 

li 

in. 

8i 

m. 

11] 

in. 

3i 

in. 

11 

in. 

Washen 


No. 


2 

2 

4 

2 

2 

1 

1 

6 

12 

6 

12 

12 

12 

42 

6 


13 


6 

18 

3 

3 

66 


Anglo 


82"* 
82"* 
flat 
flat 
65** 
flat 
65** 
45"* 
flat 
flat 
65° 
65° 
65° 
flat 
flat 


flat 


flat 
flat 
flat 
72° 
flat  (see 
drawing) 
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Umber  %x  30  peso?  per  >£  -j 

Carpenter   a:  -J  pesof  psr  2iT 
Smiths  «  2.3C»  pcdot  psr  217 
Mechanics   ai  o  pesi*  per  saj 

Iron  pbtes  asi  Sx"-* 
Concrete  fousriatiic* 

lAboren.   . 

Freight 

AdministratkA 

Total  r*.t«:  -  — 

Concrete  Headframe  with  Flectmf  Deiice  rr  1.  *  K-rl  cc  — 
The  flat-hing  shaft  of  the  Sr^riirx  Ir:-  A  r-i_Ti-  :  _i  ^  .-1-  :.*-.— 
New  York  reaches  the  surface  a:  in  irxi-r  :-— 7  i  _"..^  r^-i.-^-  -.^.j^  1- 
dope  of  the  ground-  The  hoist  is  5^  c-i.  'z.rr  1 —  i:*.-'  1  •.  :'"  iv  --  *:.► 
eoUar  and  the  dump,  bin  and  beACir^n.-r.  'i^'  .i.  *:_-*:.-  -  i"  r  :  rL  *7 
rise  more  than  12  or  15  ft.  above  :rir  grC'-^-i.  71-r-i- .-  *:.  _-  1  ^^:  f  :  j 
high  headframe  and  all  that  is  use:  is  a  'xn-r-:*'r  : .  ^-  ::i-:  l  iz  :-:  -i.-: 
sheaves  and  some  channels  to  5uppr»rr  :r.-r  '.r^.£.  T:.-  r-r.-rji!  irr^  j-> 
ment  is  shown  in  two  elevations  in  Fig.  2^?.  Tir  I •*-.:..  lir.:.-!-  ex- 
tend toward  the  shaft  collar  and  c:%rry  ?r:f**':-^  :r.  t:J  -.  --.^  r^:'>  r— :. 
The  centers  of  the  sheaves?  and  of  the  ■  in::. • '-ji'z  -  .1  --  •  z- ::.-.:  i^r. : 
the  2500  ft.  of  rope  requiring  several  wrirr?  or-  ::.-:  ■:.  •  '-::.  :r.:::.s.  i: 
is  e^adent  that  smooth  winding  could  no:  r-E-  hi  i  -si'h-  -*  ^  ::.^  rr  vis:.  :. 
for  taking  care  of  the  fleet.  For  this  reas-Tn.  :hv  s':.r :.'»-<  cs.tq  i^aiv  to 
revolve  on  the  shaft  which  is  held  fixf^.i,  cc-ritn-.r.-  :■  ::.v  n.ore  i:?*.::il 
practice  of  keying  the  sheave  to  the  shaft  an-i  a*!o^::.e  :he  latTor  to  re- 
volve in  bearings.  The  sheave  l<  consequently  :r«?o  to  !:.ove  lat orally 
and  thus  follow  the  rope  in  its  travel  across  th«-  i;ii  e  «•!  tho  ilruni.  Tlie 
correspondence  is  not  perfect,  the  10-in.  hul»  of  the  sheave  retlucini:  its 
possible  lateral  travel  to  28  or  30  in.  while  the  rop^^  travels  30  in.  aenv^ 
the  drum.  In  practice,  however,  the  rope  winds  ivrtVctly.  The 
sheave  hub  is  lined  with  brasses  about  ^4  in.  thick  anil  lubrication  is  had 
by  means  of  two  grease  cupfe  in  the  middle  of  the  hub,  diametrically 
opposite.  The  shaft  is  5  in.  in  diameter  and  is  heM  in  the  castings  which 
rest  on  the  concrete  piers,  by  means  of  setscrews. 

Derrick  for  Sinkiiig  667  Feet— Shaft  Xo.  6  of  the  St.  Louis  Smelting 
&  Refining  Co.  in  southeastern  Missouri  was  sunk  to  a  depth  of  557  ft. 
with  a  boom  derrick.  The  derrick  is  rather  generally  used  in  Missouri 
and  Michigan  for  starting  sinking  operations,  but  100  ft.  has  usually  btH»n 
the  limit  of  depth  to  which  it  is  applied.  Considerations  of  cost  and  con- 
venience led  to  its  adoption  in  this  instance. 
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The  derrick  was  set  opposite  the  center  of  the  long  side  of  the  shaft 
and  38  ft.  back  from  the  center  line.     It  was  steadied  by  six  guy  lines. 
The  mast  was  40  ft.  in  height  and  the  boom  44  ft.    An  elevation  of  the  1 
derrick  is  shown  in  Fig.  230,  and  a  plan  of  the  whole  layout.     The  bottom    i 
of  the  mast  was  carried  by  the  footetep  casting  shown,  to  which  it  was 


bolted.  This  footstep  rotated  in  a  bearing  block  made  of  10  X  lO^n. 
timbers  iKilted  togctlicr  as  illustrated,  with  a  hole  in  the  center  fitted  to 
the  footstep  shaft.  The  top  of  the  block  carried  a  4^-ft.  square  piat« 
around  the  center  bearing  hole.  The  block  was  bolted  to  the  frame 
structure   supporting   the   derrick.     Rotation   of  the  derrick   was  ob- 
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tained  through  the  12-ft.  bullwheel,  the  construction  of  which  is  abc 
shown  in  detail.  It  was  built  of  6-in.  channels,  one  forming  the  cu<- 
cumference  and  the  others  acting  as  braces.  The  wheel  was  attached 
to  the  cast  footstep.  The  circumferential  channel  was  turned  with  the 
ribs  out  to  form  a  trough  for  the  actuating  rope. 

Two  hoists  and  a  winch  were  employed  in  conjunction  with  the 
derrick.  The  winch  was  used  for  rotating  the  bullwheel.  A  small 
wire  rope  was  wrapped  several  times  aroimd  the  bullwheel  and  one 
end  brought  back  as  a  tangent  to  a  point  near  the  winch.  The  othei 
end  was  brought  around  to  a  point  near  the  first  end  and  turned  in  the 
same  direction  by  a  block  and  also  brought  near  the  winch.  On  the  12 
in.  winch  drum  a  hemp  rope  was  used,  to  avoid  bending  a  wire  rope  to  « 
small  a  radius.  This  rope  had  its  ends  attached  to  the  ends  of  thi 
wire  rope,  one  attachment  being  brought  through  a  block  and  tackle  foi 
taking  up  slack. 

The  main  hoisting  cable  passed  over  a  sheave  on  the  end  of  Um 
boom  and  another  on  top  of  the  mast,  down  through  a  6-in.  hole  in  thi 
footstep  casting,  over  another  sheave  attached  to  the  supporting  frame 
work  and  thus  to  the  hoist.  By  this  arrangement  the  swinging  of  th< 
derrick  did  not  interfere  with  the  operation  of  the  rope.  The  rope  t< 
the  auxiliary  hoist  followed  through  a  similar  series  of  sheaves  placed  o 
the  opposite  side  of  the  boom  and  mast.  The  slope  of  the  boom  w8 
changed  by  hand  when  necessary,  using  a  block  and  tackle  from  tl: 
top  of  the  mast  to  a  point  near  the  center  of  the  boom.  But  the  bucto 
usually  operated  in  the  shaft  center  and  for  that  reason  the  slope  of  tl 
boom  was  seldom  changed.  The  arrangement  of  the  hoists  is  shown  : 
the  plan.  The  winch  was  near  the  main  hoist  so  that  the  engine 
had  easy  control  over  both;  each  hoisting  operation  of  course  necessitate 
a  turning  of  the  derrick.  Usually  it  was  not  necessary  to  operate  bol 
the  auxiliary  and  main  hoists  at  the  same  time,  but  when  it  was,  a  to| 
man  could  manipulate  the  auxiliary,  as  it  was  used  only  for  materif 
The  main  hoist  had  a  4-ft.  drmn  and  15  X  18-in.  cylinders.  The  auxiliai 
had  a  30-in.  drum  and  8  X  10-in.  cylinders.  The  winch  had  a4  X  4-i 
engine. 

The  l^uckot  was  unguided  in  the  shaft,  but  no  difficulty  was  e 
periencod  from  spinning.  It  was  dumped  in  the  usual  manner  by  tl 
rope  and  hook  shown.  An  unusual  piece  of  equipment  was  a  platfor 
on  whicli  the  men  worked  while  timbering,  placing  pipe  or  barrii 
down  the  sides.  This  so-called  "butterfly"  was  handled  by  the  ma 
hoist,  b(Mng  attached  by  four  J^-in.  ropes  from  the  main  timbers  of  tl 
framework.  It  was  a  great  convenience,  giving  opportunity  for  spreai 
ing  out  the  tools  while  working  and  being  capable  of  swinging  to  an 
desired  corner  of  the  shaft. 
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Advantages  attecdant  on  using  a  derrick  are:  (1)  All  Burface  wnrk 
ia  done  away  with  near  the  collar  of  the  shaft  and  the  danger  of  objects 
falling  00  the  men  at  the  bottom  is  reduced.  The  men  themselves  were 
unloaded  at  least  35  ft.  from  the  collar.  (2)  There  is  no  structure  near 
the  Bhaft  collar  to  be  injured  by  flying  rock  while  blasting  the  upper 
sections  of  the  shaft.  (3)  The  derrick  is  cheap  to  erect  and  on  the 
nnnpletion  of  any  one  job  is  available  for  another.  (4)  By  the  use  of 
two  hoists,  one  for  men  and  one  for  material,  the  work  of  pipe  and 
timber  erection  is  greatly  facilitated.  (5)  By  rotating,  a  great  deal  of 
lifting  is  avoided  both  in  the  shaft  and  around  the  collar  on  the  surface. 


I.    231. ELEVATION    AND    DETAILS   OP    HMALL 


TIMBER   HBACntAHE. 


Small  Four-post  Headb-ame  (By  H.  L.  Botsford)  .—Fig.  231  illustrates 
a  small  timber  headframe.  It  was  designed  for  use  at  an  exploratory 
shaft,  from  which  it  was  desired  to  ship  ore  from  time  to  time  as  the  work 
of  development  progressed.  Where  long  timbers  are  not  obtainable 
or  are  too  expensive,  the  headframe  may  be  built  in  sections,  with 
intermediate  caps,  and  holding-down  bolts  between  the  sections.  Strap- 
bolts  answer  this  purpose  and  cost  less  than  long  rods  running  the  full 
length  of  the  section,  from  cap  to  sill. 

Reversible  Temporary  Headframe  (By  P.  V.  Burgett).— Fig.  232 
shows  a  round-timber  headframe  suitable  for  shaft  sinking  and  develop- 
ment work.  It  ia  very  simple  in  construction,  and  can  be  quickly  and 
cheaply  erected.  As  first  designed,  it  consisted  of  only  the  middle  bent 
A,  the  "rakers"  B,  the  dumping  platform  D,  and  a  4-ft.  sheave  wheel 


^9^m 


292 


DETAILS  OF  PRACTICAL  MINING 


E.  The  permanent  hoisting  engine,  on  the  sanie  side  of  the  shaft  as  the 
"rakers,"  was  to  be  uacd  for  hoistinf;.  Later  it  was  found  that  the  hoistr' 
ing  plant  could  not  be  built  in  time.  So  the  back  braces  C  and  a  2-ft. 
sheave  wheel  F  were  added  to  the  headframe,  and  a  temporary  hoistinf 
engine  and  small  upright  boiler  were  erected  on  the  opposite  side  of  \hA 
shaft  from  the  permanent  engine.  The  details  of  the  middle  bent  A 
are  shown  in  the  drawing.  The  back  braces  and  "rakers"  have  no  croe 
pieces  for  braces  except  those  used  to  support  the  sheave  wheel, 
shaft  has  three  compartments;  two  5-ft.  skipways  and  a  3-ft,  ladderway. 
During  shaft  sinking  the  middle  compartment  was  used  for  hoisting. 

Tripod  Headframe  (By  G.  E.  Le  Veque}.^A  serviceable  tripod  head- 
frame  is  made  of  three  32-ft.  poles,  having  12-in.  butts.  These  are  bolted 
at  the  top,  as. shown  in  Fig,  233,  and  a  sheave  hung  from  the  l-in.  bolt. 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  equilateral  triangle. 
The  hoisting  compartment  is  continued  as  a  6  X  7-ft.  inclosure  by  6  X  &- 


Tia.  232. — PBOSPEcnNO  heasfraub  for  hoist  on  either  eidk. 

in.  posts  braced  by  2'  X  6-in.  stringers,  spiked  to  the  tripod  legs  9  ft. 
Ijelow  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  chute 
are  built  in,  a  space  4  X  4-ft,  being  left  for  the  bucket  and  a  platform 
built  at  one  side  for  the  lander.  The  dumping  device  consists  of  a  chain 
with  a  hook  in  the  free  end,  fastened  to  a  stringer  directly  over  tha 
chute.  In  operating,  the  bucket  is  hoisted  to  position  C,  the  chain 
hooked  in  the  bail  ring  and  the  cable  slacked,  transferring  the  weight  of 
the  bucket  from  the  cable  to  the  chain  and  bringing  the  bucket  directly 
over  the  chute,  where  it  can  be  dumped  by  overturning  to  position  B, 
The  length  of  the  chain  should  be  adjusted  to  allow  the  bucket  to  rest 
hghtly  on  the  chute  when  in  dumping  position  and  prevent  its  turning 
entirely  over  and  dropping  material  into  the  shaft. 

Prospecting  Headframe  with  Automatic  Dump  (By  Charles  MentzeJ), 
— A  little  consideration  of  the  stresses  in  a  headframe  and  a  few  minutes 
calculation  will  show  that  a  frame  of  good  design  and  sufficient  strengt-h 
and  stability  for  sinking  purposes  can  be  constructed  at  considerably 


TIMBER  STRUCTURES  293 

leffi  coat  than  the  four-poet  frame,  cross-braced  od  all  sides,  so  often  found 
0T»'  a  prospecting  shaft.  In  addition,  the  greater  convenience,  decrease 
in  Boiface  attendance  and  greater  speed  in  handling  buckets,  owing  to  the 
Bdf-dumping  arrangement,  give  the  type  illustrated  in  Fig.  234  a  decided 
■dvantage.  This  faeadframe  can  be  used  for  either  vertical  or  inclined 
Bh&fts.  In  the  former,  skids  are  easier  to  place  in  the  shaft  than  are 
loidea,  and  they  obviate  the  use  of  the  crosshead,  often  a  source  of  danger. 
Where  the  ground  ia  good,  all  the  timber  necessary  is  a  wall  plate  about 
every  8  or  10  ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
ipiked  to  the  plates.    Prospecting  shafts  usually  follow  the  ore  and, 


Comparfrntrrf"        Compartmenf 
no.  233. — nupoo  probpect  hbadframij  and  landinh  pi.atporu. 

therefore,  are  almost  always  inclined;  and  generally  the  inclination  varies 
from  time  to  time. 

The  essential  points  entering  into  the  design  of  a  headframe  are  the 
height  of  the  car  used  to  remove  the  hoisted  muck,  and  the  distance  of  the 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  a  frame  with  a 
pocket,  which  will  do  away  with  the  services  of  a  top  man  on  night  shift, 
it  is  calculated  to  bold  about  30  tons  and  to  fit  between  the  front  posts. 

The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  approximately  10  cu.  ft.  capacity  is  usually  about  26  in.  diameter  at 
the  top,  24  in.  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  9 
in.  Iot%  and  \^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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bucket  about  9  or  10  in.  from  the  bottom,  as  shown.  They  arc  attached 
to  flanges  riveted  inside  and  outside  the  bucket  as  shown  in  detail  below 
the  view  of  tbe  bucket  itself. 

The  position  of  the  sheave  depends  upon  the  height  of  the  dumping 

device  and  tbe  amount  of  overwind  allowable.    In  prospecting  shafts 

the  danger  of  overwinding  is  small  with  the  slow,  low-power,  geared 

hoists  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 

devis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  about 

10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 

sheave  wheel.     Knowing  the  diameter  of  the  sheave  and  the  size  of  the 

pillow  blocks,  the  vertical  posts  can  be  readily  located.     Having  the 

front  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 

distance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.     Draw 

AE  tangent  to  hoist  drum  and  sheave.     Theoretically  the  line  AD 

bisecting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 

hoist  and  the  resisting  pull  of  the  load.     AD,  however,  may  be  too  close 

to  the  line  of  the  vertical  posts  to  ensure  stability,  and  it  is  better  in  any 

event  to  place  it  so  that  the  foot  comes  closer  to  the  hoist  at  F.     The 

positions  of  the  posts  and  back  braces  have  now  been  decided.     To  find 

out  how  to  place  these  with  respect  to  the  shaft  we  must  consider  how 

the  bucket  rides  on  the  skids.     This  is  shown  in  the  plan  of  the  shaft, 

and  in  the  elevation  of  the  headframe  and  at  A.     The  skids  are  6-  or 

84n.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 

the  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 

without  touching  the  wall  plates.     The  horns  do  not  come  into  contact 

with  anything  in  the  shaft.     With  this  sketch  made  we  have  the  position 

of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 

locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1:8  or  1:10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
rods  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  ^-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prevent 
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'VK  ^UL'i^t  aoai  tipping  on  the  horns  at  this  point.  The  bucket  continues 
ip  -he  imupinic  $kids  until  the  horns  drop  into  a  dap  on  each  skid.  At 
raxs-  ^iiic  :ht;  hoi:^  is  stopped  and  the  bucket  allowed  to  swing  by  gravity, 
^tiii:^  iuuipio^.  The  bucket  is  now  raised  a  foot  or  so  and  then  lowered. 
In  !uwvrJi)C,  the  huras  engage  trippers  which  are  thrown  over  the  dape, 
jiluwinjc  '3e  hom«  to  slide  down  without  catching  in  the  daps.  The 
:mnivr«  'MtL  $wing  back  by  gravity  leaving  the  daps  free  to  hold  the 
luri*  .'t  TM  ?iiv-ket  on  the  next  trip. 

r^  ituu^iizg  device  is  ample  and  can  be  made  by  any  mine  black- 
fuucii.  TSf  i-vostniction  is  shown  on  the  right  <tf  Fig.  234.  The  tripper 
JT  2^  ^'V3  1:1  full  liiws  in  its  normal  position.  When  the  horn  B  engages 
it  .<ii  -.!s  iown  irip  it  carries  it  with  it  until  it  is  stopped  by  the  catch  D. 
rv»  ea^I<i«  the  horn  to  go  post  the  dap  C  without  being  stopped  by  it, 
jfi.  -iav«ti  >y  the  dotted  lines.  After  the  bucket  has  passed,  the  tripped 
$«:i]^  b«ck  to  its  first  position  by  gravity,  since  the  lower  part  of  the 


■s.  -waiJn:  hi'avier  than  the  upper.     The  runner  A  with  the  dap  C, 

Ltv>u>>i  -v  .It  leuiit  2  in.  deep,  is  made  of  ^  X  2-in.  iron  bolted  flush 

.■   luuvr-     The  tripper  is  best  made  of  J^  X  3-in.  iron  and  about 

.'in;  nut  sJiouId  swing  from  a  1-in.  bolt.     The  construction  is  ap- 

V  K^AiilrsuiK*  »rf  this  dfscription  can  be  built  at  a  cost  of  about 

,  ^ii.iii  .'iK-  :iiut  JloO  for  a  larger  one,  including  all  material  and 

V;  .     .4ii>«,"'vr  irf  v^linarj"  ingenuity  should  have  no  trouble  in 

..   ;-»..>.i>jl  it.     Kw  vertical  shafts  the  same  form  can  be  used, 

\  ^.v  --^  'i'  •"'■■'  tvu^ting  them  at  the  collar  to  meet  the  frame 

1.   (•.»  s*w  outs  ou  the  inside  of  a  green  pole  make  It 

V    „        iii^Mjih  »  v>.«isitlerable  angle  without  breakii^.     Of 

,-,     V  ..-t^Ie  is  tvquircd  at  the  shaft  collar  in  this  case. 

,  ...    .V  ^awJ  H«*atr«n«  (By  Walter  R.  Hodge).— The  type 

..  ^  *  ■  -    ^'  "'V-  ~-^  has  been  used  in  many  places  on  the 

^  X   (fc   i.is\  •,«it»  and  shallow  timber  shafts.     It  would 

..„v>.  «'Kiv  a  temporary  headframe  is  needed  for 
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It  depths.  It  coDsist«  of  two  pieces  of  round  timber  about  2S  ft. 
lupported  a  little  more  than  half  way  toward  the  small  end  by  a 
Dtigfily  made  lient  slightly  inchned.  The  large  end  is  weighted  with 
utc  rock  or  timber.  The  two  timbers  are  set  close  together  and  the 
jeave  revolves  between  thero.  The  sheave  is  retained  in  plaee  by  two 
Killajs  or  simply  revolves  between  two  heavy  pegs  driven  in  the  logs, 
nch  a  device  may  do  good  work  to  a  depth  of  200  ft.     A  small  "  puffer  " 

1  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  be 
nmed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
rom  obflt mictions. 

TURN  SHEAVES 

Turn-sheave  Types  (By  Floyd  L.  Burr). — In  any  tum^heave  frame 
•hatever,  the  sheave  wheel  will  be  supported  by  a  pair  of  members 
vhose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
lUo  the  plane  containing  those  two  axes  will  be  at  right  angles  to  the 
plane  of  the  sheave.  These  members  will  usually  at  their  ends  frame  into 
supports  which  are  vertical,  horizontal  or  at  right  angles  to  the 
dieave  supports.  Four  types  of  turn-sheave  or  angle-sheave  frame  may 
be  rect^nized, 

Tj-pe  No.  1. — When  the  line  of  the  resultant  of  the  two  ropes  is  steep 
knd  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  parallel  to  the  resultant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.  The  sheave  ia  at- 
tached to  these  members  and  the  stress,  tension  or  compression  depending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
i^ch  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiffness 
qireads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
1^  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
KDtally.     The  tension  or  compression  members  may  be  of  steel  or  wood. 

Type  No,  2. — ^Vhen  the  line  of  the  resultant  is  comparatively  flat, 
theftamemay  consist  essentially  of  a  pair  of  strut-ljeam  members  parallel 
:10  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
vhicb  will  tend  to  overturn  in  a  longitudinal  direction  when  the  rope  is 
■tivssed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
lanforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
•ome  of  their  stability  from  diagonal  tension  or  compression  braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 

2  may  be  set  with  the  supporting-beam  members  normal  to  the  reaultantj^ 
In  this  ea»e  the  resultant  load  subjects  the  meiiil>er8  to  the  bending  si 
Dnly,  and  tends  to  overturn  the  towers  in  a  transverse  direction, 
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Type  No.  4. — When  it  is  not  convenient  to  set  the  supporting  memi 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  pit 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precedi^^S 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  ty^ 
only  one  heavy  pier  or  tower,  from  which  beams  may  extend  as  cantilev^^^^ 
to  supf)ort  the  "sheave  wheel.     Of  coiu-se,  many  variations  are  possible^ 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C  shaft  of  the  West  Vulcan  mine,  of  the  Per*^ 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  y* 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  n< 
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PIG.   236. — THE   FOUR  TYPES  OF  ANGLB-SHEAVC    FRAMES. 


the  base  of  the  headframe  and  thence  in  a  westerly  direction  to  the 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  ex- 
tremely flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  are 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  turn, 
that  nearest  the  hoist,  and  a  type-1  frame  for  the  second.  These  new 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  built 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  neces- 
sary so  to  arrange  that  there  should'be  no  interference  with  the  run  of  the 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  structure 
these  ropes  had  to  run  through  the  frame — ^indeed,  through  holes  cored  in 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  and 
profile  in  Fig.  237. 

Type-1  structure  consists  of  a  concrete  base  with  its  top  fiush  with  the 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  Each 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  skip 
balance.  A  separate  structure  will  be  built  in  case  the  future  demands  a 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  cross- 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  and 
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providetl  with  crosspieces  at  the  lower  end  for  anchorage  !nto  the  9 
crnte.  The  concrete  base  slab  is  about  7  ft.  deep;  the  steel  mi 
reat^h  nearly  to  the  bottom  and  extend  above  the  concrete  to  i 
just  above  the  bearings  of  the  sheave  wheel.  The  balance-rope  si 
will  beCft.  indianieter;lheothersare  10  ft.  The  intersection  points  1| 
placed  about  flush  with  the  ground  level.  Each  member  is  made  u 
an  I-beam  with  a  channel  riveted  to  its  upper  flange,  giving  stiffnea 
two  planes.  The  bearings  for  the  sheave  rest  upon  the  upper  flange 
channel  web,  and  are  attached  by  bolts  which  reach  through  the  botl 
flange.  Angle-ateel  braces  are  attached  to  these  members  near  t 
upper  ends  and  reaching  down  to  auxiliary  anchorage  piers  help  to  fl 
the  main  members  against  the  bending  stresses  which  occur  by  rett 
of  the  eccentricity  of  the  position  of  the  center  of  the  sheave.  1 
placing  of  the  bearings  on  one  flange  of  the  members  is  not  a  thoroug 
satisfactory  detail  and  in  future  instaflations  an  attempt  at  improvein 
will  be  made.  The  center  of  the  sheave  and  the  resultant  should  coioi 
with  the  plane  of  the  center  lines  of  the  members,  and  thus  do  away  « 
practically  all  bending  moment. 

The  concrete  base  being  all  below  the  groimd  level,  the  placing  of) 
concrete  was  exceedingly  simple.  The  nuxer  was  set  up  at  one  edgi 
the  excavation  and  after  the  steel  members  had  been  placed  in 
position  the  concrete  was  merely  poured  direct  from  the  mixer  i: 
forms— the  excavation  waa  in  an  old  rock  fill  and  would  not  stand  v 
form  work.  About  75  cu,  yd.  of  concrete  was  consumed.  Consider^ 
irregular  reinforcement  was  placed  in  the  concrete  with  the  idea  of  bi 
ing  it  together  to  act  as  one  mass  and  suspend  it  from  the  steel-w< 
This  reinforcement  consisted  of  old  steel  rope  IH  in,  or  13-^  in.  in  ^ 
A  farce  of  nine  men  spent  one  and  one-half  days  at  the  work  of  aoj 
concreting. 

The  ropes  approaching  these  sheave  wheels  from  a  lower  elevM 
had  to  run  under  the  surface  of  the  ground  for  about  35  ft.  from  tl 
intersection  with  the  slope  of  the  hill.  The  elevation  of  the  intersect 
points  was  purposely  fixed  so  that  the  ropes  would  enter  below  the  surf 
in  order  to  pass  imder  the  rock  and  ore  tramway  tracks.  It  was  ^ 
practicable  to  build  concrete  tunnels  or  conduits  for  the  ropes  on  accd 
of  their  position  about  15  ft.  above  and  directly  over  an  old  tuij 
through  which  the  old  ropes  entered  the  deep  pit  containing  the  ( 
angle  sheaves.  Therefore  it  waa  decided  to  let  the  ropes  run  each  thraj 
a  sleeve  or  conduit  consisting  of  a  length  of  old  discarded  36-in.  aj 
stack.  These  pieces  of  stack  were  suspended  from  stringers  spann 
the  old  tunnel  and  uncertain  ground.  After  the  ropes  were  put  B 
operation  in  the  new  sheaves,  the  old  pit  and  funnel  were  filled  i» 
waste  mine-rock  up  to  and  over  the  conduits.     The  extreme  deptb( 
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f  the  ropes  bdow  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
mi  of  course  at  the  point  of  entering  the  sheave  is  nothing. 

Tjrpe-2  structure  shown  in  Ilg.  238a  consists  of  a  concrete  base  12  ft. 
lide,  25  ft.  Icmg,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
&  iiigfa  by  8  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
jBDeral  ground  surface.  The  piers  are  placed  symmetrically  with  the 
enter  lines  of  the  base  and  there  is  12^  ft.  clear  space  between  them. 
!le  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
iltants  and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
le  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
ie  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
cated  one  above  another  and  spanning  the  distance  between  the  two 
ers.  Provision  has  been  made  for  four  sheaves  though  there  are  now 
Jy  the  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
B  only  partially  installed  and  will  be  completed  whenever  needed. 
snsion  in  the  ropes  produces  compression  in  the  steel  members  which 
sh  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
irard  the  northwest. 

The  situation  of  this  structiure  bears  such  a  relation  to  the  mine 
»rkings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
ison  it  was  considered  necessary  to  build  so  that  the  steel  members 
uld  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
:tlenient  should  occur  so  as  to  affect  the  sheaves  more  than  could 
adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
se, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
tt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
ace  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
essive  stress  therein  nor  to  put  an  additional  overturning  moment  or 
reading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
lile  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
5  ropes  in  use  are  1}4  in.,  but  IJ^-in.  ropes  were  assumed  in  the  compu- 
tions.  The  balance  ropes  were  assumed  to  be  J4  in.  The  base  slab 
IS  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
•rthwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
ntinuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
rded  l3^-in.  and  134-iii-  steel  ropes.  These  ropes  were  used  rather 
vishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
er  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
ere  is  no  definite  requirement  for  such  reinforcement.     The  function 
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E.  The  permanent  hoisting  engine,  on  the  same  side  of  the  shaft  as  the 
"rakers,"  was  to  be  used  for  hoisting.  Later  it  was  found  that  the  hoist- 
ing plant  could  not  be  built  in  time.  So  the  back  braces  C  and  a  24i. 
sheave  wheel  F  were  added  to  the  headframe,  and  a  temporary  hoisting 
engine  and  small  upright  boiler  were  erected  on  the  opposite  side  of  tbe 
shaft  from  the  permanent  engine.  The  details  of  the  middle  bent  A 
are  shown  in  the  drawing.  The  back  braces  and  "rakers"  have  no  croos- 
pieces  for  braces  except  those  used  to  support  the  sheave  wheel.  TliB 
shaft  has  three  compartments;  two  5-ft.  skipways  and  a  3-ft.  ladderway. 
During  shaft  sinking  the  middle  compartment  was  used  for  hoisting. 

Tripod  Headframe  (By  G.  E.  Le  Veque). — A  serviceable  tripod  head- 
frame  is  made  of  three  32-ft.  poles,  having  12-in,  butts.  These  are  bolted 
at  the  top,  as. shown  in  Fig.  233,  and  a  sheave  hung  from  the  J-in.  bolt. 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  equilateral  triangle. 
The  hoisting  compartment  is  continued  as  a  6  X  7-ft.  inclosure  by  6  X  6- 


in.  posts  braced  by  2'  X  6-in.  stringers,  spiked  to  the  tripod  I^s  9  ft. 
below  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  chut« 
arc  built  in,  a  space  4  X  4-ft.  being  left  for  the  bucket  and  a  platform 
built  at  one  side  for  the  lander.  The  dumping  device  consists  of  a  chain 
with  a  hook  in  the  free  end,  fastened  to  a  stringer  directly  over  the 
chute.  In  operating,  the  bucket  is  hoisted  to  position  C,  the  chain  is 
hooked  in  the  bail  ring  and  the  cable  slacked,  transferring  the  weight  of 
the  bucket  from  the  cable  to  the  chain  and  bringing  the  bucket  directly 
over  the  chute,  where  it  can  be  dumped  by  overturning  to  position  B. 
The  length  of  the  chain  .should  be  adjusted  to  allow  the  bucket  to  rest 
lightly  on  the  chute  when  in  dumping  position  and  prevent  its  tumit^ 
entirely  over  and  dropping  material  into  the  shaft. 

Prospecting  Headframe  with  Automatic  Dtmip  (By  Charles  Mentsel). 
— A  little  consideration  of  the  stresses  in  a  headframe  and  a  few  minutes 
calculation  will  show  that  a  frame  of  good  design  and  sufficient  strei^tli 
and  stabiljly  for  sinking  purposes  can  be  constructed  at  considerably 
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leee  cost  than  the  four-post  frame,  cross-braced  on  all  sides,  so  often  found 
over  a  proepecting  shaft.  In  addition,  the  greater  convenience,  decrease 
in  surface  attendance  and  greater  speed  in  handling  buckets,  owing  to  the 
■df-dumping  arrangement,  give  the  type  illustrated  in  Fig.  234  a  decided 
■dvantage.  This  headfr&me  can  be  used  for  either  vertical  or  inclined 
Aaita.  In  the  former,  skids  are  easier  to  place  in  the  shaft  than  are 
guides,  and  they  obviate  the  use  of  the  crosshead,  often  a  source  of  danger. 
Where  the  ground  is  good,  all  the  timber  necessary  is  a  wall  plate  about 
evwy  8  or  10  ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
spiked  to  the  plates.    Prospecting  shafts  usually  follow  the  ore  and, 


FI(J.    233. — TRIPOD    PROBPECT 

therefore,  are  almost  always  incUned;  and  gencrnlly  the  inclination  varies 
from  time  to  time. 

The  essential  points  entering  into  the  design  of  a  headframe  are  the 
height  of  the  car  used  to  remove  the  hoisted  muck,  and  the  distance  of  the 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  a  frame  with  a 
pocket,  which  will  do  away  with  the  services  of  a  top  man  on  night  shift, 
it  is  calculated  to  hold  about  30  tons  and  to  fit  between  the  front  posts. 

The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  approximately  10  cu.  ft.  capacity  is  usually  about  26  in.  diameter  at 
the  top,  24  in.  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  9 
in.  long  and  l^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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bocket  about  9  or  10  in.  from  the  Ix>ttoiny  as  shown.  They  are  attached 
to  flanges  riveted  inside  and  outside  the  bucket  as  shown  in  detail  below 
the  view  of  the  bucket  itself. 

The  position  of  the  sheave  depends  upon  the  height  of  the  dumping 
derice  and  the  amount  of  overwind  allowable.  In  prospecting  shafts 
the  dan^^er  of  overwinding  is  small  with  the  slow,  low-power,  geare<l 
hoists  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 
clevis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  alx>ut 
10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 
sheave  wheel.  Knowing  the  diameter  of  the  sheave  and  the  size  of  the 
pillow  blocks,  the  vertical  posts  can  be  readily  located.  Having  the 
{root  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 
distance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.  Draw 
AE  tangent  to  hoist  drum  and  sheave.  Theoretically  the  Une  AD 
Imting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 
hoist  and  the  resisting  pull  of  the  load.  ADj  however,  may  be  too  clase 
to  the  line  of  the  vertical  posts  to  ensure  stability,  and  it  is  better  in  any 
event  to  place  it  so  that  the  foot  comes  closer  to  the  hoist  at  F,  Tlie 
positions  of  the  posts  and  back  braces  have  now  been  decided.  To  find 
out  how  to  place  these  with  respect  to  the  shaft  we  must  consider  how 
the  bucket  rides  on  the  skids.  This  is  shown  in  the  plan  of  the  shaft, 
and  in  the  elevation  of  the  headframe  and  at  A.  The  skids  are  6-  or 
84n.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 
tte  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 
without  touching  the  wall  plates.  The  horns  do  not  come  into  contact 
with  anjrthing  in  the  shaft.  With  this  sketch  made  we  have  the  position 
of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 
locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1:8  or  1:10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  crib  work  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift, 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
rods  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  %-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prevent 
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.z  :  -  '.z.~  Lorr*  a:  :iU  point.    The  bucket  continues 

ijL'l  -z^  'z:7zs  ir.-p  ir.:o  a  dap  on  each  skid.  At 
■: : ;  lei  jji-i  -.'z.-  z .: :k-::  iliowed  lo  swing  by  grarity, 
■.  -:i--:  ii  z.T  rii'ie:  i  :"■»:  or  -k*  arnl  then  lowered, 
j  ^rLZ-iiT  :r.p^^  whi-.'h  art-  :hrown  over  the  dape, 

*l;i-7  i.-xz.  •xi-.'z.-yi:  fa:cbins:  in  the  dape.  The 
j:i  ■"  £ra--::y  leaving  thv  daps  free  lo  hold  the 
L  -!it  -tv:  -.rip. 

>>  ir  rir::r'>  aii'i  oar.  r-e  made  by  any  mine  black- 
■;:-:*  *i rirr  0:1  the  right  oi"  Fie.  234.  The  tripper 
■  iL  ::s  lormai  p-wition.  WTien  the  horn  ^enf^agca 
:i77:-i*  ::  w;:h  ::  tmtil  ii  is  stopped  by  the  catch  D. 

:■;■  if  p&si  :he  dap  'J"  without  being  stopped  by  it, 
-i  lir..;;*.  Af:er  the  bucket  has  paf^^ed,  the  trippo* 
-  pi:«:ion  by  gravity,  since  the  lower  part  of  the 


pper  i?  :r.s  ;■:■  ;".i:i\ior  than  the  upper.  The  runner  A  with  the  dap  C, 
.:■::  fii-y:'.  i ':  ■.■  at  U-ni-i  -  in.  deep,  is  niaile  of  ^^  X  2-in,  iron  bolted  fiush 
:::  "ho  -.iv-i-t-r.     The  trippor  i--  l>est  made  of  ?s  X  3-in.  iron  and  about 

;::.  ioKi:  :";:.-i  -^houM  :-wiiii;  from  a  I-in.  Iwlt,  The  construction  is  ap- 
ri :;:.  .\  l..  ;-..:fr:uiit'  of  this  dfsi-ription  can  be  built  at  a  cost  of  about 
1."  for  :'.  ■i-.'.ui"  ■  i!U'  :in.l  Sl.iO  for  a  larcor  one,  including  all  materia!  and 
■or.  Ar.y  oa:;v::Ti'r  of  ordinarj-  inei'iiuiiy  shouhl  have  no  trouble  in 
~-(::-.iv.i:  :'.:•..:  :'r;i:r.:::ir  it.  For  vertical  shafts  the  same  form  can  be  used, 
:'\:-.j  :'::•.'  skM*  ;:;.'  :ir.ii  Ivndinp  them  at  the  collar  to  meet  the  frame 
■:;■.:>.  A  :Vw  saw  cuts  on  the  inside  of  a  green  pole  make  it 
■;>;■  '.  :.i  W:u\  i;  ;':;roii}:h  a  considenihle  angle  without  breaking.  Of 
."-,■.  ..  :i'"^v  f.'r  ;!u'  i-il'le  is  RHjuired  at  the  shaft  collar  in  this  ca^. 

:>ubstitute  for  Small  Headframe  (By  \\'alter  R.  Hoiige). — The  type 

•.L.^'"x  >!'.oivn  in  Fill.  lilS.l  has  Ix'cn  used  in  many  places  on  the 

.>.i; ■;  ■;i;:ci'  \:\  sii'.kiiii:  io-=t  pits  and  shallow  timlx'r  shafts.     It  would 

:>•.■(::'.  in  iiio>!  phuvs  where  a  tcniiKirary  headframe  is  needed  fw 
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ihillow  depths.     It  conam  cf  tvo  piraci  oc  ^VKmi  nxxirer 

kmg,  8U|^K»ted  m  little  more  tkaa  haM  vxj  ware  tsk 

iQQg^y  made  bent  sG^bthr  mcfiBBdL    TW  iftTR^  eod  35  ^ipcaa 

WBsie  rock  or  timber.    The  tvD  UmIki^  are  fn  ckiie  ^cgtiiter  and  ihi 

aheave  revolves  between  tbem.    TW  skeai^  s  Tfiiaznec  ^  pQare  br  Tire- 

collars  or  simi^  revohnes  bitwmi  tvo  beaiy  pee  d^res  iz  liie  joc^ 

Biieh  a  device  may  do  good  irark  to  a  dcfitk  cf  900  fL    A  smftZI  ~ps£er  "^ 

is  usually  the  sooree  of  power  <m  the  llesiiB.    A  wii^iiax  zcaj  tie 

fnmed  to  the  butts  of  the  timbcfs  aad  lea^v  the  oo&ar  ct  the  shsfi  fT^ee 

from  obstructioiis. 

TUSM  SHEAVES 

Tarn-sheave  T^pes  (By  Floyd  L.  Burr;. — In  any  itxriHsfaeax^  frame 
whatever,  the  sheave  wheel  will  be  supported  foy  a  pair  of  members 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  GenenJhr 
abo  the  plane  containing  these  two  axes  will  be  at  right  angles  10  the 
(dime  of  the  sheave.  These  members  will  osaaOy  at  their  eiMis  frame  into 
main  supports  which  are  vertical,  horiaootal  or  at  right  angles  to  the 
sheave  supports.  Four  tyiies  of  turn-sheave  or  an^e-sheave  firame  may 
be  recognised. 

T3rpe  No.  1. — ^When  the  fine  of  the  resultant  of  the  two  ropes  is  steep 
and  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  paraUel  to  the  resultant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.  The  sheave  is  at- 
tached to  these  members  and  the  stress,  tension  or  compression  depending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
which  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiffness 
spreads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
by  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
zontally.    The  tension  or  compression  members  may  be  of  steel  or  wood. 

Type  No.  2. — When  the  line  of  the  resultant  is  comparatively  flat, 
the  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 
to  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
which  will  tend  to  overturn  in  a  longitudinal  direction  when  the  rope  is 
stressed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  got 
some  of  their  stability  from  diagonal  tension  or  compression  braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  typo 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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ropes  belov  tkt  sksbct  m  iokhc  4  or  ^  ?l  jc  i3xt  ^oep  if  *mf  max 
of  oourar  St  tke  poBfi  «f  emBciiK 'av  ^leriY  s  luciaiic. 
Type-2  s4nirt4uy  sfacpvx  ir  1%.  236c  noiaiss  or  &  rvmzr^ss  nuv  II  r . 
Iwde,  25  ft.  loD^  and  ^  fi.  asc^i.  iuniHninrf*L  in-  twi  Mmcm^  TufTf  If 
li%fa  b J  8  ft.  wide  b^  S  fL  jcbc.  'Ae  iro^  <£  "aif-  nfts^  i?  £iii^  frr±  tih 
ground  aniftce.  TW  pma  m^  juMxi  fyjnms^aJyr  -wisx  zh^ 
lines  of  the  bafir  mmd  ikecY  s  12^  fu  gabk-  fpmne*  rtK-v^fira.  liifEzz:^ 
^Tfe  hmg  center  fine  n^wm^mk  a99raDmi;^err  imx  i^  ^nes  re  ibf  t^p- 
[niftants  and  lies  in  a  nugih»«g^iBnnihfagg  dr^rant^  T^isf 
rJOe  ''northwest  pier''  aiid  liie  -^natbensc  per.*  T» 
an  10  and  6  ft.  in  cfiamMcr.  are  SHSpcrKC  br  poorc  <t  «?<k-I  i^fcr.r«r? 
iKated  one  above  another  mmd  HTif"'r  isie  ^^:jkSiT^  tisnnftf^  :bf  nri> 
piers.  Provision  has  been  made  for  fan*  9heav«c  ibccaet.  ibecY^  i^rf^  ik-vw 
mij  the  two  main  ^waves  installed.  Tht  sapfcrt^  for  I2ie  ^-r:.  <6ejiTY^ 
are  only  partially  inytanfri  aad  wfl  be  ccicpupiec  wifefoevvr  i>eMed. 
Tension  in  the  n^ies  pfodoccs  campresaaei  in  \ht  «3«ri  rxsnhprc  whk& 
push  against  the  northwest  pier,  tandina  to  bcod  aad  braik  h.  to  letskr 
it  off  from  the  base  and  to  tq>  the  whole  structure,  base  and  all.  over 
toward  the  northwest. 

The  situation  of  this  stmeture  bean  such  a  relation  to  the  mine 
workings  below  that  there  is  a  poseibility  of  some  settlement*  For  this 
reason  it  was  considered  neeeasary  to  bnikl  so  that  the  steel  members 
eould  upon  occasion  be  removed,  rearranged,  and  put  back,  in  ca^^ 
settlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
be  adjusted  for  by  blocking  up  th^  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  pier^  in  such  a  way  a^ 
to  have  their  dead  wei|^t  and  that  of  the  sheaves  supported.  A  small 
space  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
pressive stress  therdn  nor  to  put  an  additional  overturning  moment  or 
spreading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
to  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  ro)x^ 
while  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
ing ropes  in  use  are  1^^  in.,  but  IJ^-in.  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  Ji  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded IJ^-in.  and  IJ^-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southt^ast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  thonn'^ 
there  is  no  definite  requirement  for  such  reinforcement.     The  function 
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of  this  southeast  pier  is  to  furnish  weight  for  stability  of  the  whole  struc- 
ture and  to  support  the  dead  weight  of  the  steel  frames  and  their  sheaves. 
It  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  been  excavated  and  forms  for  the  piers 
erected,  a  niunber  of  long  ropes  were  laid  in  a  longitudinal  direction  in 
the  bottom,  then  about  18  in.  of  concrete  was  placed,  embedding  the 
ropes  about  2  or  3  in.  from  the  bottom.  Also  at  each  end,  there  were 
embedded  certain  anchorages  made  of  old  rails.  These  supported  hori- 
sontal  rails  at  the  inside  points  of  junction  between  the  piers  and  the 
base.  They  were  to  serve  a  little  later  to  take  the  strain  arising  from 
tightening  the  inside  face  ropes.  The  ends  of  the  long  ropes,  the  middle 
portions  of  which  were  now  embedded  in  the  18  in.  of  concrete,  were 
picked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 
their  outside  faces.  Their  upper  ends  were  wired  to  strong  wooden 
beams  which  had  been  supported  by  bents  over  the  forms.  The  rest  of 
these  ends  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 
embedded  into  the  bottom  of  the  remaining  S}4  ft.  of  base.  It  should 
be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 
embedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 
oi  the  base. 

The  other  series  of  ropes  was  now  put  in  place.  These  followed  down 
the  inside  face  of  one  pier  iorm,  'then  behind  the  anchorage  bar  men- 
tioned above,  thence  horizontally  across  the  intervening  12J^  ft.  to  the 
other  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
slab,  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.  This  latter  series  is  of  the  greatest  impor- 
tance, since  it  provides  the  cantilever  reinforcement  of  the  northwest 
pier.  The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
after  the  ropes  had  been  well  tightened  by  use  of  the  tackle.  Concrete 
was  then  poured  to  complete  the  base  and  the  piers.  The  pier  forms 
w&re  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
freezing  precaution  and  to  make  the  forms  watertight.  Concrete  was 
mixed  in  proportions  varjdng  from  1 : 2  : 4  to  1 : 3  : 5. 

The  concreting  plant  consisted  of  a  No.  1 1  Cube  mixer  with  loading 
flidp,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
a  36-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
which  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
chute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
the  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
was  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
tional days  were  consumed  in  the  concreting.  The  concrete  amounted 
to  104  cu.  yd. 

An  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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Ineket  about  9  or  10  in.  from  the  bottom,  as  shown.  They  arc  attached 
to  flanges  riveted  inside  and  outside  the  bucket  as  shown  in  detail  below 
the  view  of  the  bucket  itself. 

The  position  of  the  sheave  depends  upon  the  height  of  the  dumping 
dmoe  and  the  amount  of  overwind  allowable.  In  prospecting  shafts 
fte  danger  of  overwinding  is  small  with  the  slow,  low-power,  geared 
hoists  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 
devis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  about 
10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 
iheave  wheel.  Knowing  the  diameter  of  the  sheave  and  the  size  of  the 
piDow  blocks,  the  vertical  posts  can  be  readily  located.  Ha\nng  the 
hont  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 
Atance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.  Draw 
iE  tangent  to  hoist  drum  and  sheave.  Theoretically  the  line  AD 
Vmting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 
Wst  and  the  resisting  pull  of  the  load.  AD,  however,  may  be  too  close 
to  the  line  of  the  vertical  posts  to  ensure  stability,  and  it  is  better  in  any 
«^t  to  place  it  so  that  the  foot  comes  closer  to  the  hoist  at  F.  The 
positions  of  the  posts  and  back  braces  have  now  been  decided.  To  find 
out  how  to  place  these  with  respect  to  the  shaft  we  must  consider  how 
the  bucket  rides  on  the  skids.  This  is  shown  in  the  plan  of  the  shaft, 
tod  in  the  elevation  of  the  headframe  and  at  A.  The  skids  are  6-  or 
Wn.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 
the  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 
without  touching  the  w^all  plates.  The  horns  do  not  come  into  contact 
with  anything  in  the  shaft.  With  this  sketch  made  we  have  the  position 
of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 
locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1:8  or  1:10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
"olts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
^s  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  ^^-in.  tie  rods.  The  front  posts  are  set 
^t  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
^y  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
*fe  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
^ke  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
tte  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prevent 
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the  bucket  from  tipping  on  the  horns  at  this  point.  The  bucket  continuea 
up  the  dumping  slcids  until  the  horns  drop  into  a  dap  on  each  skid.  At 
this  point  the  hoist  is  stopped  and  the  bucket  allowed  to  swing  by  gravity^ 
thus  dumping.  The  bucket  ia  now  raised  a  foot  or  so  and  then  lowered, 
In  lowering,  the  horns  engage  trippers  which  arc  thrown  over  the  dapl 
allowing  the  horns  to  slide  down  without  catching  in  the  daps.  Tb 
trippers  then  swing  back  by  gravity  leaving  the  daps  free  to  hold  thi 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  is  simple  and  can  be  made  by  any  mine  black 
smith.  The  construction  is  shown  on  the  right  of  Fig.  234.  The  tripper 
E  is  shown  in  full  lines  in  its  normal  position.  When  the  horn  B  eng 
it  on  its  down  trip  it  carries  it  with  it  until  it  is  stopped  by  the  catch  D. 
This  enables  the  horn  to  go  past  the  dap  C  without  being  stopped  by  it, 
as  shown  by  the  dotted  lines.  After  the  bucket  has  pa.saed,  the  tripp^ 
swings  back  to  its  first  position  by  gravity,  since  the  lower  part  of  t 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the  dap  C, 
which  should  be  at  least  2  in.  deep,  ia  made  of  J^  X  2-in.  iron  bolted  flush 
with  the  timljcr.  The  tripper  is  best  made  of  5^  X  3-in.  iron  and  about 
20  in.  long  and  should  swing  from  a  1-in.  bolt.  The  construction  is  ap- 
parent. A  hoadframe  of  this  description  can  be  built  at  a  cost  of  about 
$50  for  a  small  one  and  $150  for  a  larger  one,  including  all  material  and 
labor.  Any  carpenter  of  ordinary  ingenuity  should  have  no  trouble  ia 
designing  and  framing  it.  For  vertical  shafts  the  same  form  can  be  used, 
carrying  the  skids  up  and  l>ending  them  at  the  collar  to  meet  the  frame 
at  the  dump.  A  few  saw  cuts  on  the  inside  of  a  green  pole  make  it 
possible  to  bend  it  through  a  considerable  angle  without  breaking.  Of 
course,  a  roller  for  the  cable  is  required  at  the  shaft  collar  in  this  case. 
Substitute  for  Small  Headframe  (By  Walter  R.  Hodge).— The  typo 
of  head  rigging  shown  in  Fig.  235  has  been  used  in  many  places  on  tha 
Mesabi  range  in  sinking  test  pits  and  shallow  timber  shafts.  It  would 
be  useful  in  most  places  where  a  temporary  headframe  is  needed  for 
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jhallow  depths.  It  consists  of  two  pieces  of  round  timber  about  28  ft. 
long,  supported  a  littlo  more  than  half  way  toward  the  snjall  end  by  a 
r«ufihly  made  bent  slightly  inclined.  The  large  end  is  weighted  with 
waste  rock  or  limber.  The  two  timbers  are  set  close  together  and  the 
sheave  revolves  between  them.  The  sheave  is  retained  in  place  by  two 
collars  or  simply  revolves  between  two  heavy  pegs  driven  in  the  logs. 
"  :''h  ade^-icemay  dogood  work  to  a  depth  of  200  ft.  A  small  "puffer" 
-  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  be 
iriined  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
from  obstructions. 

TURN  SHEAVES 

Tnrn-sheave  Types  {By  Floyd  L.  Burr). — In  any  turn-sheave  frame 
wiiatevcr,  the  sheave  wheel  will  be  supported  by  a  pair  of  members 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
aUo  the  plane  containing  these  two  axes  will  be  at  right  angles  to  the 
plane  of  the  sheave.  These  members  will  usually  at  their  ends  frame  into 
main  supports  which  are  vertical,  horizontal  or  at  right  angles  to  the 
Bheave  supports.  Four  types  of  turn-sheave  or  angle-sheave  frame  may 
be  recognized. 

T\-pe  No.  1. — When  the  line  of  the  resultant  of  the  two  ropes  is  steep 
iHil  either  upward  or  downward,  the  principal  part  of  the  frame  may 
t:-.ke  the  form  of  a  pair  of  meraljers  parallel  to  the  resultant  reaching 
ijimard  into  the  air  from  a  concrete  or  other  base.  The  sheave  is  at- 
'  J  ihed  to  these  members  and  the  stress,  tension  or  compression  depending 
ipon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
I  Lich  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiffness 
^[ireads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
I}'  end  bearing  and  akin  friction  it  resists  the  tendency  to  slide  hori- 
.'intally.     The  tension  or  compression  members  may  be  of  steel  or  wood, 

Tj-pe  No.  2, — When  the  line  of  the  resultant  is  comparatively  flat, 
''he  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 
'o  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
"liich  will  tend  to  overturn  in  a  longitmlinal  direction  when  the  rope  is 
(rt-ssed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
i''inforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
furced  concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
wine  of  their  stabiUty  from  diagonal  tension  or  compression  braces 
teaching  to  the  ground  or  to  aU3dliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 


298 


DETAILS  OF  PRACTICAL  MINING 


TS'pe  Xo.  4. — When  it  is  not  convenient  to  set  the  supporting  members 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  may" 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  piers- 
The  stress  effects  are  of  course  a  combination  of  those  in  the  preceding 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  bes 
only  one  hea\'y  pier  or  tower,  from  which  beams  may  extend  as  cantilevera 
to  supptvt  the  ^slieave  wheel.     Of  course,  many  variations  are  possible. 

Fi^.  2ot>  shows  sketches  of  these  various  types. 

Au  installation  at  **C''  shaft  of  the  West  Vulcan  mine,  of  the  Penn 
Iron  Miiiia^  l\x.  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and  2. 
Th**  hoisting  rv>pes  emerging  from  the  hoist  house  travel  about  80  yd. 
coward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  near 
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rtv.  Cxv   -ms  rvH'R  types  of  anqlb-shbave   frames. 

^V  NiSK^  v^t"  'hi"  K^avitramo  and  thence  in  a  westerly  direction  to  the 
>v\4sVM\\i\v\!i.  lv»  their  tra\-vl  to  the  east  and  north,  the  ropes  run  ex- 
vAiivo  *.*-iV.  \^h;v  III  ri^ixit  to  the  west  toward  the  headsheaves  they  are 
Nu\s^  I'^v  vv:^ii:uni5i  thiui  calleil  for  a  type-2  frame  for  the  first  turn, 
i^.4,  *.Nweti',  ilv  hvust.  and  a  tvpe-l  frame  for  the  second.  These  new 
r  ri  tNvv  \vviv  :o  ivpls^vv  old  dtvaytnl  wixnlen  structures  and  had  to  be  built 
;4:u?  't.isv  *A\ivV\  iv»r  us\^  Ivforx^  disturbing  the  old  ones.  It  was  also  neces- 
s,i;  \  sv*  iv^  «i-  *  .^v.^e  thx^t  then^  shouUMx*  no  interference  with  the  nm  of  the 
iv^\\i  i>iio  vNc  v^lvJ  structur^^  and  in  the  case  of  the  type-2  new  structure 
i''\x\nc  yv^wN  *Mvi  A*  viiii  thrvni^h  the  frame — indeed,  through  holes  cored  in 
,Mv-  .»i  •  V  ^^^v{eu*  pier^      The  genenil  relations  are  shown  in  plan  and 

l\  i\-  I  Ni :  uviuiv  vvit^usts  of  a  concrete  base  with  its  top  flush  with  the 
v;iv^i;ul  ^un-ivv>  iioiti  which  emerge  three  steel  frames  on  a  slant.  Each 
iiaau'  '.^  A^  MipivM  >i  slieave*  one  each  for  the  cage,  the  skip,  and  the  skip 
Kiluuve.  V  M  ^KW tile  suaeturi>  will  be  built  in  ease  the  future  demands  a 
..i^e  MliiUv-e.  bluoh  lvalue  c\>n:usts  of  a  pair  of  steel  members  cross- 
.»iavevi  lo^i'ilu'i  ngidlv  lvU>w  the  open  space  occupied  by  the  sheave  and 
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_r:  "iri  -xi'.L  crc-f^rir^v:?  a:  the  lower  end  for  anchorage  into  the  con- 
■  r-:--.  7L-  ■  :i..r':'r-  lise  slab  is  about  7  ft.  deep;  the  steel  members 
r-ii  h  r.::a:'.y  *  :■  *::•:-  ':<«":oin  and  extend  above  the  concrete  to  a  point 
/:-•  :i":xve  '.':.'■  ">::tir;:-ir>  oz  the  sheave  wheel.  The  balance-ropje  sheave 
w!'.'.  '.r  •-  :*. ::.  ;::s::.e:rr:  :he  other?  are  10  ft.  The  intersection  points  were 
r.:..-f-:  i'o.::  du>h  w::h  :he  croimd  level.  Each  member  is  made  up  of 
l:.  I-'*--:.r.:  w::h  a  chiir.r.e'  ri voted  to  its  upjx^r  flange,  giving  stiffness  in 
:~.  7".::r.:-^.  Thv  ':v;\r::.£:s  for  the  sheave  rest  upon  the  upper  flange,  or 
c:.;i:.!.v'  -^v'r'.  far. i  :ar»:-  a::aohe«.i  by  bolls  which  reach  through  the  Ix)ttom 
r..-,:  jv.  A!.*:'.->s:tV''.  rraces  are  attached  to  these  members  near  their 
.:;.;.'- r  f :.  is  :>:.  i  rv;iohinc  down  to  aimliar>'  anchorage  piers  help  to  stay 
:':.-  ::.:i::.  iv.e!.. ■  "^  rs  rigains:  the  bending  stresses  which  occur  by  reason 
..:*  :":.:•  ■.  .v:."r:::'y  ^f  :he  jx^ition  of  the  center  of  the  sheave.  This 
p.A  iv.i:  -  :*  ::.v  ■-.  :vr:r.c>  on  one  flange  of  the  members  is  not  a  thoroughly 
>s..'>:*:i..-  ry  .:o::i:l  :»!.-i ::;  future  installations  an  attempt  at  improvement 
w:.'  ■  -:  ::.:.  w.  The  oeriTor  of  the  sheave  and  the  resultant  should  coincide 
w::":.  :  •>:  p".;i::e  o:  :ho  v^ontor  lines  of  the  members,  and  thus  do  away  with 


■>- 


:o:\..v  ;\..  :<r...i:y.i:  moment. 


rho  .   !..r::o  :  sse  w^nc  all  l^low  the  groimd  level,  the  placing  of  the 

V  :.^^v:o  •v^-s  ox. ivviir.gly  simple.  The  mixer  was  set  up  at  one  edge  of 
::.o  o\;;iV..::vr.  :'i:.^:  r:::or  the  steel  meml>ers  had  been  placed  in  proper 
>.<■"::.'..  :'.o  ^v:..ri*i  \v;i>  merely  poured  direct  from  the  mixer  into  the 
t.  ::.>  •*:.;  tx,  ::■.;;:::.  \v;vs  in  an  old  roi'k  All  and  would  not  stand  without 
t  -.  ::  v» .  rk.     A'  -  .::  7o  o.:.  v.l.  of  concrete  was  consumed.     Considerable 

:.:  was  placed  in  the  concrete  with  the  idea  of  bind- 

:  :■>  Olio  mass  and  suspend  it  from  the  steel-work. 

!:>is:od  of  old  steel  rope  IJs  ii^-  or  lH  in.  in  size. 

V  :\  ■.. V   V :"  :.::u  ::.c::  sivnt  one  and  one-half  davs  at  the  work  of  actual 


.  V  .  V  i  ...;  ...    00- 
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'.  :vs  ;-.:^:vo::c]ani:  those  sheave  wheels  from  a  lower  elevation 

ft  ■    k 

'.:  ;::.  ior  :i.c  surface  of  tho  ground  for  about  35  ft.  from  their 
iv.\  Sv.  :.v  •.  ^^  ■.-.:.  :'\c  s'.oiv  oi  tho  hill.  The  elevation  of  the  intersection 
p.»  !.'<  w  ..<  vi::  ;v'M  !y  !:xf.i  so  ihat  tho  ro]x^s  would  enter  below  the  surface 
r..  ."xic:  :v^  :v>-  v.v.vicr  li.o  roik  and  ore  tramwav  tracks.  It  was  not 
P'... : .  .:■ 'o  :.^ "  ::!  •  ^i^:'.c:-c:c  tuiinols  or  contluits  for  the  ropes  on  account 
r'  ::ivi!  v. -■:i.^:.  ;:':\v.::  !,">  :*:.  above  and  directly  over  an  old  tunnel 
t:  tx^'ic"'  wi.ivii  iho  oil  :\^\'^c<  or.Toivvl  tho  doop  pit  containing  the  old 
a:i;'.i'  n':>.,«..\  ^'<.  rhorc:\^:c  i:  was  decided  to  lot  tho  ropes  run  each  through 
a  >'vc\c  t>:"  coihuiii  v *v.s:<:i:.i:  oi  a  loncth  of  old  discarded  3t>-in.  steel 
sr:ii  k.  riie^o  piccc<  of  stack  wore  suspended  from  stringers  spanning 
tiic  old  in:i::i'.  atul  inu-vMtain  irround.  After  the  ro|x»s  were  put  into 
npeiaTu»:i  in  :iu'  lu'w  slioaves.  tiio  old  ]>it  and  tunnel  wore  filled  with 
waste  iiiitu-i\uk  up  \o  and  over  tho  conduits.     Tho  extreme  depth  of 
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the  ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
and  of  course  at  the  point  of  entering  the  sheave  ia  nothing. 

Tj'pe-2  structure  shown  in  Fig.  238a  consists  of  a  concrete  base  12  ft. 
wide,  25  ft.  long,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
ft.  high  by  8  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
general  ground  surface.  The  piers  are  placed  sj-mmetrically  with  the 
center  lines  of  the  base  and  there  is  12J^  ft.  clear  space  between  them. 
The  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
sultants and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
the  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
are  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  meniljers 
located  one  above  another  and  spanning  the  distance  between  the  two 
[Hers,  Provision  has  been  made  for  four  sheaves  though  there  are  now 
only  the  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
are  only  partially  installed  and  will  be  completed  whenever  needed. 
Tension  iii  the  ropes  produces  compression  in  the  steel  members  which 
push  agHiDst  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
it  off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
toward  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
workings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
reason  it  was  considered  necessary  to  build  so  that  the  steel  members 
could  upon  occasion  be  removed,  rearranged,  and  put  back,  in  ease 
settlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
be  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
to  have  their  dead  weight  and  that  of  the  sheaves  supported,  A  small 
Bpace  ia  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
pressive stress  therein  nor  to  put  an  additional  overturning  moment  or 
^iireading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
<i  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
V  hile  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
iniT  ropes  in  use  are  Ij^g  in.,  but  If^-in.  ropes  were  assumed  in  the  compu- 
■  itions.  The  balance  ropes  were  assumed  to  be  Jg  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforceti  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded l^^-in.  and  1/4-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
there  is  no  definite  requirement  for  such  reinforcement.     The  function 


:«:j 


%Tn«->»  «""■;>•- 


■■'-:. 


••:»■:. 


lake  the  *Ti-_i  i.r-s_Lx  :-:c-_ 


;-  of  the  y.'Zji  r: 
.  ill  the  IS  ir-  ■:: 
ip  tight  in:o  ^i-r  : 
nrls  were  wir?:  :.:■ 
f»v  bents  over  ih*  f  :rr. 
p  of  the  18  in.  rf  -lir 
;lic  remaining  3^3  f:.  ^f  ' 
liis  18  in.  of  bAse.  «crap  r&il 
there  to  bond  to  it  the 


.•.•-•"_ 


-  in : 


I*  ^-   .1 


,^'^  was  now  pat  in  place.     The^  followeii  iown 

i;ier  form, 'then  behind  the  arich'-raz*?  r«ar  men- 

mrizontaUy  across  the  ixi:er.'e:.:i.2  12- ^  ::.  :o  :he 

-.rion  a  few  inches  below  the  too  ^^ir:a•?e  o:  :he  r.x^ 

similar  anchorage  bar?  and  up  ii.to  *h'>  other  pier 

r  face.    This  latter  series  is  of  the  ert-ate-t  impor- 

.iiovides  the  cantilever  reinforcement  of  the  northwest 

of  these  ropes  were  wired  to  overhea^l  woo«ien  bearii^ 

•  Lad  been  well  tightened  by  ilso  of  the  tackle.     Concrete 

«ired  to  complete  the  base  and  the  piers.     The  pier  forms 

'•:ih  planks  but  were  lined  with  tarred  felt  both  as  a  non- 

'"■raution  and  to  make  the  forms  watertight.    Concrete  was 

I  -i  f>portions  varj'ing  from  1 : 2  : 4  to  1 : 3  : 5. 

tncreting  plant  consisted  of  a  No.  11  Cube  mixer  with  loading 

:k piles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 

.  wooden  elevator  tower  containing  a  self-<luinping  bucket  into 

tlie  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 

with  branches  above  the  forms,  and  an  electric  hoist  for  operating 

'Uiket  elevator.    This  plant  worked  smoothly.    A  force  of  10  men 

required  to  mix  and  place  the  concrete.     One  full  and  two  frac- 

tl  tlays  were  consumed  in  the  concreting.     The  concrete  amounted 

>4  cu.  yd. 

in  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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bucket  about  9  or  10  in.  from  the  bottom,  as  shown.  They  are  attached 
to  flanges  riveted  inside  and  outside  the  bucket  as  shown  in  detail  below 
the  view  of  the  bucket  itself. 

The  position  of  the  sheave  depends  upon  the  height  of  the  dumping 

device  and  the  amount  of  overwind  allowable.     In  prospecting  shafts 

the  danger  of  overwinding  is  small  with  the  slow,  low-power,  geared 

hoists  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 

devis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  about 

10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 

dieave  wheel.     Knowing  the  diameter  of  the  sheave  and  the  size  of  the 

piQow  blocks,  the  vertical  posts  can  be  readily  located.     Having  the 

front  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 

distance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.     Draw 

AE  tangent  to  hoist  drum  and  sheave.     Theoretically  the  line  AD 

bisecting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 

hoist  and  the  resisting  pull  of  the  load.     AD,  however,  may  be  too  close 

to  the  line  of  the  vertical  posts  to  ensiu^e  stability,  and  it  is  better  in  any 

event  to  place  it  so  that  the  foot  comes  closer  to  the  hoist  at  F.    The 

positions  of  the  posts  and  back  braces  have  now  been  decided.     To  find 

out  how  to  place  these  with  respect  to  the  shaft  we  must  consider  how 

the  bucket  rides  on  the  skids.    This  is  shown  in  the  plan  of  the  shaft, 

and  in  the  elevation  of  the  headframe  and  at  A.    The  skids  are  6-  or 

S-in.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 

the  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 

without  touching  the  wall  plates.     The  horns  do  not  come  into  contact 

with  anything  in  the  shaft.     With  this  sketch  made  we  have  the  position 

of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 

locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1:8  or  1:10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
rods  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  %-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.    The  shaft  skids  prevent 
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the  bucket  from  tippiDg  on  the  horns  at  this  point.  The  bucket  coatii 
up  the  (lumping  sidds  until  the  horns  drop  into  a  dap  on  each  skid, 
this  point  the  hoist  is  stopped  and  the  bucket  allowed  to  swing  by  gravityj|^ 
thus  dumping.  The  bucket  is  now  raised  a  foot  or  so  and  then  lowered. 
In  lowering,  the  horns  engage  trippers  which  are  thrown  over  the  daps, 
allowing  tho  horns  to  slide  down  without  catching  in  the  dape.  The 
trippers  then  swing  back  by  gra\'ity  leaving  the  daps  free  to  hold  the 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  is  simple  and  can  be  made  by  any  mine  black- 
smith. The  construction  is  shown  on  the  right  of  Fig.  234.  The  tripper 
E  ig  shown  in  full  UnoB  in  its  normal  position.  When  the  horn  B  engages 
it  on  its  down  trip  it  carries  it  with  it  until  it  is  stopped  by  the  catch  D. 
This  enables  the  horn  to  go  past  the  dap  C  without  being  stopped  by  it, 
as  shown  by  the  dotted  lines.  After  the  bucket  has  passed,  the  tripper 
swings  back  to  its  first  position  by  gravity,  since  the  lower  part  of  the 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the  dap  C, 
which  should  be  at  least  2  in.  deep,  is  made  of  ^s  X  2-in,  iron  bolted  fluah 
with  the  timber.  The  tripper  is  best  made  of  jg  X  3-in.  iron  and  about 
20  in.  long  and  should  swing  from  a  1-in,  bolt.  The  construction  is  ap- 
parent. A  hcadframe  of  this  description  can  be  built  at  a  cost  of  about 
$50  for  a  small  one  and  $150  for  a  larger  one,  including  all  material  and 
labor.  Any  carpenter  of  ordinary  ingenuity  should  have  no  trouble  in 
designing  and  framing  it.  For  vertical  shafts  the  same  form  can  be  used, 
carrying  the  skids  up  and  bending  them  at  the  collar  to  meet  the  frame 
at  the  dump.  A  few  saw  cuts  on  the  inside  of  a  green  pole  make  ft 
possible  to  bend  it  through  a  considerable  angle  without  breaking.  Of 
course  a  roller  for  the  cable  is  required  at  the  shaft  collar  in  this  case. 
Substitute  for  SmaU  Headframe  (By  Walter  R.  Hodge).— The  type, 
of  head  rigging  shown  in  Fig.  235  has  been  used  in  many  places  on  the 
Mesttbi  range  in  sinking  test  pits  and  shallow  timber  shafts.  It  would 
be  useful  in  moat  places  where  a  temporary  headframe  is  needed  for 
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dttllow  depths.  It  consists  of  two  pieces  of  round  timber  about  28  ft. 
bog,  supported  a  little  more  than  half  way  toward  the  small  end  b}'  a 
nra^y  made  bent  slightly  inclined.  The  large  end  is  weighted  with 
uste  rock  or  timber.  The  two  timbers  are  set  close  together  and  the 
sheave  revolves  between  them.  The  sheave  is  retained  in  place  by  two 
eollars  or  amply  revolves  between  two  heavy  pegs  driven  in  the  logs. 
8aeh  a  device  may  do  good  work  to  a  depth  of  200  ft.  A  small  "  puffer  ^* 
is  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  \ye 
fnmed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
from  obstructions. 

TURN  SHEAVES 

Turn-sheave  Types  (By  Floyd  L.  Burr). — In  any  turn-sheave  frame 
whatever,  the  sheave  wheel  will  be  supported  by  a  pair  of  meinl)crs 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
abo  the  plane  containing  these  two  axes  will  be  at  right  angles  to  the 
plane  of  the  sheave.  These  members  will  usually  at  their  ends  frame  into 
main  supx>orts  which  are  vertical,  horizontal  or  at  right  angles  to  the 
sheave  supi)ort8.  Four  types  of  tiumnsheave  or  angle-sheave  frame  may 
be  recognized. 

T>T)e  No.  1. — ^When  the  line  of  the  resultant  of  the  two  ropes  is  st<»ep 
and  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  parallel  to  the  resultant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.  The  sheave  is  at- 
tached to  these  members  and  the  stress,  tension  or  compression  depending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
which  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiflfness 
spreads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
by  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
zontally.    The  tension  or  compression  members  may  be  of  steel  or  wood. 

Type  No.  2. — When  the  line  of  the  resultant  is  comparatively  flat, 
the  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 
to  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
which  will  tend  to  overturn  in  a  longitudinal  direction  when  the  rope  is 
stressed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
some  of  their  stability  from  diagonal  tension  or  compression  braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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Tj'pe  No.  4. — When  it  is  not  convenient  to  set  the  supporting  membei 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  ms 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  piex 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precedu 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  1 
only  one  hea\y  pier  or  tower,  from  which  beams  may  extend  as  cantilevtf 
to  support  the  sheave  wheel.     Of  course,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C"  shaft  of  the  West  Vulcan  mine,  of  the  Pfei 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  tyi)es  1  and 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  y 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  ne 
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PIG.   236. — THK   FOUK  TYPES  OF   ANQLB-SHEAVE    FRAMES. 


the  base  of  the  headframe  and  thence  in  a  westerly  direction  to  t 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  nm  € 
tremely  flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  a 
st<5ep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  tui 
that  nearest  the  hoist,  and  a  tj'pe-1  frame  for  the  second.  These  ni 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  bu 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  nea 
sary  so  to  arrange  that  there  should'be  no  interference  with  the  nm  of  t 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  structi 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  cored 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  a 
profile  in  Fig.  237. 

Tyix^l  structure  consists  of  a  concrete  base  with  its  top  flush  with  t 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  Ea 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  si 
balance.  A  separate  structure  will  be  built  in  case  the  future  demand 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  cro 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  a 
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ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
of  course  at  the  point  of  entering  the  sheave  is  nothing. 
Xjrpe-2  structure  shown  in  Pig.  238a  consists  of  a  concrete  base  12  ft. 
25  ft.  long,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
.ti^  by  8  ft.  wide  by  5  ft.  long.    The  top  of  the  base  is  flush  with  the 
ground  surface.    The  piers  are  placed  sjTnmetrically  with  the 
lines  of  the  base  and  there  is  12)^  ft.  clear  space  between  them, 
long  center  line  coincides  approximately  with  the  lines  of  the  re- 
its  and  lies  in  a  northwest-southeast  direction.    Thus  there  are 
"northwest  pier"  and  the  "southeast  pier."    The  sheaves,  which 
10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
fcted  one  above  another  and  spanning  the  distance  between  the  two 
Provision  has  been  made  for  four  sheaves  though  there  are  now 
the  two  main  sheaves  installed.     The  supports  for  the  6-ft.  sheaves 
only  partially  installed  and  will  be  completed  whenever  needed, 
don  in  the  ropes  produces  compression  in  the  steel  members  which 
against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
[^toward  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
''takings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
M8on  it  was  considered  necessary  to  build  so  that  the  steel  members 
■tould  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
Kttlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
le  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
to  have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
space  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
I^easive  stress  therein  nor  to  put  an  additional  overturning  moment  or 
spreading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
to  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
while  the  other  three  ropes  are  canying  their  working  load.  The  hoist- 
ing ropes  in  use  are  l}^  in.,  but  13^-in.  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  %  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  wa.s  reinforced  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded 13^-in.  and  134-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
there  is  no  definite  requirement  for  such  reinforcement.    The  function 
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of  this  southeast  pier  is  to  furnish  weight  for  stability'  of  the  whole  strur- 
tore  and  to  support  the  dead  weight  of  the  steel  frames  and  their  sheaves. 
It  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  been  excavated  and  forms  for  the  piers 
erected,  a  number  of  long  ropes  were  laid  in  a  longitudinal  direction  in 
the  bottom^  then  about  18  in.  of  concrete  was  placed,  embedding  the 
ropes  about  2  or  3  in.  from  the  bottom.  Also  at  each  end,  there  were 
embedded  certain  anchorages  made  of  old  rails.  These  supported  hori- 
lontal  rails  at  the  inside  points  of  junction  between  the  piers  and  the 
base.  They  were  to  serve  a  little  later  to  take  the  strain  arising  from 
tightening  the  inside  face  ropes.  The  ends  of  the  long  ropes,  the  middle 
pmtions  of  which  Avere  now  embedded  in  the  18  in.  of  concrete,  wore 
IHcked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 
their  outside  faces.  Their  upper  ends  were  wired  to  strong  wooden 
beams  which  had  been  supported  by  bents  over  the  forms.  The  rest  of 
these  ends  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 
embedded  into  the  bottom  of  the  remaining  3J^  ft.  of  base.  It  should 
be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 
embedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 
oi  the  base. 

The  other  series  of  ropes  was  now  put  in  place.    These  followed  down 
the  inside  face  of  one  pier  iorm,  'then  behind  the  anchorage  bar  men- 
tioned above,  thence  horizontally  across  the  intervening  123-^  ft.  to  the 
other  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
dab,  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.     This  latter  series  is  of  the  greatest  impor- 
tance, since  it  provides  the  cantilever  reinforcement  of  the  northwest 
pier.     The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
after  the  ropes  had  been  well  tightened  by  use  of  the  tackle.     Concrete 
was  then  poured  to  complete  the  base  and  the  piers.     The  pier  forms 
were  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
freezing  precaution  and  to  make  the  forms  watertight.     Concrete  was 
mixed  in  proportions  varying  from  1 : 2  : 4  to  1:3:5. 

The  concreting  plant  consisted  of  a  No.  1 1  Cube  mixer  with  loading 
skip,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
a  3G-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
which  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
chute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
the  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
was  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
tional days  were  consumed  in  the  concreting.  The  concrete  amounted 
to  104  cu.  yd. 

An  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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process  of  erection  at  East  Vulcan  No.  4  shaft,  shown  in  Fig.  238.  This 
is  to  carry  two  8-ft.  sheaves  for  the  cage  and  skip  ropes.  Tliie  horizontal 
angle  between  the  ropes  lacking  only  8**  or  10**  of  180**,  the  intensity  of 
the  resultant  stress  is  comparatively  slight.  The  structure  is  designed 
to  be  stable  and  strong,  to  withstand  the  effect  of  breaking  one  1^-"^ 
rope  while  the  other  rope  is  carrying  its  working  load. 

This  frame  consists  of  a  concrete  base  2  ft.  6  in.  thick  and  10  X  16 
ft.  horizontal  dimensions,  surmounted  at  each  end  by  piers  2  ft.  9  in. 
long  and  5  ft.  wide.  The  north  pier  is  11  ft.  6  in.  high,  while  the  south 
pier  is  1 0  ft .  high.  Framed  between  the  piers  and  cast  integrally  with  them 
are  reinforced-concrete  beams  which  are  to  support  the  weight  of  the 
sheaves  (a  vertical  load)  and  resist  the  lateral  force  of  the  rope-streffl 
resultant.  The  resultant  tends  to  bend  them  toward  the  east  and  through 
the  medium  of  these  beams  to  overturn  the  piers  and  indeed  the  whole 
structure  in  the  same  direction.  There  is  also  a  small  end  thrust  exerted. 
Old  steel  ropes  are  placed  as  reinforcement  to  cause  the  base  to  act  9i 
one  piece  and  to  bind  the  piers  firmly  to  it.  The  concrete  is  a  rubbl 
mixture  1:3:5.     About  31  cu.  yd.  is  required. 

Certain  conditions  not  necessary  to  mention,  fixed  the  position  < 
the  structure  and  limited  the  width  of  the  piers.  The  structure  is  si 
with  its  transverse  center  line  at  angles  of  some  5®  or  10**  from  the  Mm 
of  resultant  of  the  cage  and  the  skip  ropes.  •  For  the  exact  setting  of  th 
beam  forms,  a  mechanical  scheme  was  used.  This  worked  nicely  fc 
this  case  but  would  not  be  convenient  for  use  in  general. 

The  intersection  points,  which  are  on  the  west  side  of  the  structur 
wore  located  and  marked  in  space  by  the  heads  of  nails  driven  into  suitab 
wikkIou  falsework.  It  was  possible  to  see  easily  from  these  points  1 
|Hnnti>  where  the  ropes  would  enter  the  headsheaves  and  to  the  drmn 
lather  nails  were  sighted  in  along  these  lines  at  distances  of  15  ft.  or  so  froi 
the  intersect  ion  points.  A  suitable  wire  was  stretched  along  these  Une 
which  were,  of  course,  the  future  paths  of  the  ropes.  Then  on  the  ea 
side  of  the  structure,  the  transit  was  "jiggled"  into  line  between  the  san 
points  at  headsheave  and  drum  and  lines  were  stretched  to  correspond 
Thus  for  each  sheave  wheel  there  were  had  three  Unes  which  determine 
tlio  plane  of  the  sheave.  Now  by  sighting  across  these  lines  from  east  1 
west,  strips  were  accurately  located  and  aligned  on  the  pier  forms  ft 
tlio  support  of  tlie  beam  forms.  The  longitudinal  slope  of  the  bean 
is  about  17°  for  the  cage  sheave  and  15°  for  the  skip,  while  the  transver 
sloi>(\s  arc  about  14°  and  3°  respectively. 

Tlic  best  material  for  beams  for  structures  of  types  2,  3  or  4  is  reii 
forced  concrete,  since  it  can  be  so  easily  molded  to  any  desired  deta 
for  support  of  sheave  bearings  and  can  be  used  equally  as  well  for  stru 
beams  as  for  beams  subjected  to  bending  only.     It  is  also  probabl 
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more  economical   than  steel  when  used  in  connection  with  concrete 
pers. 

Turn-sheave  Location  and  Support  (By  C.  R.  Forbes). — ^At  a  Lake 
Superior  copper  mincy  a  turn  sheave  was  necessary  because  a  suitable 
place  for  the  hoisting  engine  could  not  be  obtained  in  the  line  of  the 
shaft,  at  a  sufficient  distance  from  the  headsheave  to  permit  the  rope  to 
wind  properly  on  the  drum  of  11-ft.  face;  a  minimum  distance  of  400  ft. 
was  required  and  at  that  distance  there  was  situated  an  office  building 
and  boarding  house;  furthermore  the  character  of  the  ground  at  this 
pomt  was  not  suitable  for  constructing  a  hoisting-engine  foimdation  at  a 
leasonable  cost.    However,  at  a  point  to  the  east  of  the  shaft,  a  sufficient 
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PlJ^ifilRAJn  OF  TURN  SHEAVE 
FIG.   239. — TURN  SHEAVE  LOCATlNa  FRAME   AND   OmDINQ   DIAGRAM. 


distance  away,  there  was  an  outcrop  of  trap  rock  which  made  an  ideal 
place  for  the  foimdation,  but  which  necessitated  the  use  of  a  turn  sheave 
shown  in  the  illustrations.  The  method  of  supporting  this  sheave  was 
somewhat  out  of  the  ordinary,  as  the  top  of  the  concrete  base  was  made 
I)ar^el  to  the  plane  of  the  sheave  instead  of  horizontal,  as  is  the  more 
conunon  practice.  The  timbers  supporting  the  sheave  are  14  in.  square 
and  are  held  in  place  by  1^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foimdation  of  this  kind,  the  most  difficult  part  is 
in  locating  and  erecting  the  form  for  the  odd-shaped  concrete  base.  The 
operation  in  this  case  was  accomplished  as  follows.  A  rectangular  frame, 
as  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  timber,  the  frame 
being  made  the  same  size  as  the  top  of  the  concrete  base.  Projecting 
up  from  this  frame,  perpendicular  to  it,  were  three  upright  pieces;  the 
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the  bucket  from  tipping  on  the  horns  at  this  point.  The  bucket  continuet 
up  the  dumping  skids  until  the  horns  drop  into  a  dap  on  each  skid.  At 
thia  point  the  hoist  is  stopped  and  the  bucket  allowed  to  swing  by  gravilyi 
thus  dumping.  The  bucket  is  now  raised  a  foot  or  bo  and  then  lowei 
In  lowering,  the  horns  engage  trippers  which  arc  thrown  over  the  dapm 
allowing  the  horns  to  shde  down  without  catching  in  the  daps, 
trippers  then  awing  back  by  gravity  leaving  the  daps  free  to  hold  t 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  ia  simple  and  can  be  made  by  any  mine  blad^ 
smith.  The  construction  is  shown  on  the  right  of  Fig.  234.  The  trippc 
E  is  shown  in  full  lines  in  ita  nonnaJ  position.  When  I  he  horn  B  e 
it  on  its  down  trip  it  carries  it  with  it  until  it  is  stopped  by  the  catch  D. 
This  enables  the  horn  to  go  paat  the  dap  C  without  being  stopped  by  it, 
as  shown  by  the  dott-ed  lines.  After  the  bucket  has  passed,  the  trippef 
swings  back  to  ita  first  position  by  gravity,  since  the  lower  part  of  tba 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the  dap  C, 
which  should  be  at  least  2  in.  deep,  is  made  of  ^i  X  2-in.  iron  bolted  Audi 
with  the  timber.  The  tripper  is  best  made  of  5i  X  3-in.  iron  and  about 
20  in.  long  and  should  swing  from  a  1-in.  bolt.  The  construction  is  ap- 
parent. A  lieadframe  of  this  description  can  be  built  at  a  cost  of  about 
$50  for  a  small  one  and  S130  for  a  larger  one,  including  all  material  and 
labor.  Any  carpenter  of  ordinary  ingenuity  should  have  no  trouble  in 
designing  and  framing  it.  For  vertical  shafts  the  same  form  can  be  naed, 
carrying  the  skids  up  and  bending  them  at  the  collar  to  meet  the  frame 
at  the  dump.  A  few  saw  cuta  on  the  inside  of  a  green  pole  make  It 
possible  to  bend  it  through  a  conaiderable  angle  without  breaking.  Of 
course,  a  roller  for  the  cable  is  required  at  the  shaft  collar  in  this  case. 
Substitute  for  Small  Headframe  (By  Walter  R.  Hodge).— The  type 
of  head  rigging  shown  in  Fig.  235  has  been  used  in  many  places  on  the 
Mesabi  range  in  sinking  test  pita  and  shallow  timber  shafts.  It  would 
be  useful  in  most  places  whore  a  temporary  headframe  is  needed  for 
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shallow  depths.  It  consists  of  two  pieces  of  round  timber  alx)ut  28  ft. 
long,  supported  a  little  more  than  half  way  toward  the  small  end  by  a 
roughly  made  bent  slightly  inclined.  The  large  end  is  weighted  with 
waste  rock  or  timber.  The  two  timbers  are  set  close  together  and  the 
sheave  revolves  between  them.  The  sheave  is  retained  in  place  by  two 
collars  or  simply  revolves  between  two  heavy  pegs  driven  in  the  logs. 
Such  a  device  may  do  good  work  to  a  depth  of  200  ft.  A  small  " puffer" 
is  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  be 
framed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
from  obstructions. 

TURN  SHEAVES 

Tum-sheave  Types  (By  Floyd  L.  Burr). — In  any  turn-sheave  frame 
whatever,  the  sheave  wheel  will  be  supported  by  a  pair  of  members 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
also  the  plane  containing  these  two  axes  will  be  at  right  angles  to  the 
plane  of  the  sheave.  These  members  will  usually  at  their  ends  frame  into 
main  supports  which  are  vertical,  horisEontal  or  at  right  angles  to  the 
sheave  supports.  Four  types  of  turn-sheave  or  angle-sheave  frame  may 
be  recognized. 

Type  No.  1. — When  the  line  of  the  resultant  of  the  two  ropes  is  steep 
and  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  parallel  to  the  resultant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.  The  sheave  is  at- 
tached to  these  members  and  the  stress,  tension  or  compression  depending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
which  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiffness 
spreads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
by  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
zontally.    The  tension  or  compression  members  may  l)e  of  steel  or  wood. 

Type  No.  2. — When  the  line  of  the  resultant  is  <;omparatively  flat, 
the  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 
to  the  resultant,  framed  between  two  piers  or  towers,  one  or  lK)th  of 
which  will  tend  to  overturn  in  a  longitudinal  direction  when  the  rope  is 
stressed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
some  of  their  stability  from  diagonal  tension  or  compression  braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Tyf)e  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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Type  No.  4. — When  it  is  not  convenient  to  set  the  supporting  men 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  j 
The  stress  effects  are  of  course  a  combination  of  those  in  the  prec< 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  mj 
only  one  heavy  pier  or  tower,  from  which  beams  may  extend  as  cantil 
to  support  the  sheave  wheel.     Of  course,  many  variations  are  possil 

Fig.  236  shows  sketches  of  these  various  tjrpes. 

An  installation  at  "C  shaft  of  the  West  Vulcan  mine,  of  the 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  a 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  8 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point 
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FIO.   236. — THE   FOUR  TYPES  OF   ANQLB-SHEAVE    FRAMES. 

the  base  of  the  headframe  and  thence  in  a  westerly  direction  t< 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  ru 
tremely  flat,  while  in  rising  to  the  west  toward  the  headsheaves  the 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first 
that  nearest  the  hoist,  and  a  type-1  frame  for  the  second.  These 
frames  were  to  replace  old  decayed  wooden  structiu-es  and  had  to  be 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  r 
sary  so  to  arrange  that  there  should'be  no  interference  with  the  run  ( 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  stru 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  coi 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plar 
profile  in  Fig.  237. 

Type-1  structure  consists  of  a  concrete  base  with  its  top  flush  wit 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant, 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the 
balance.  A  separate  structure  will  be  built  in  case  the  future  demai 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  c 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave 
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^r--.::^:  Ttra  rroeepieces  at  the  lower  end  for  anchorage  into  the  con- 
r-  :.  The  •'jncrvte  base  slab  is  about  7  ft.  deep;  the  steel  members 
"VT*.*.:!  ^:ir'-  'i)  "iie  bottom  and  extend  above  the  concrete  to  a  point 
,>i  ^^K'-r^  'ae  "?t?ann«*  of  the  sheave  wheel.  The  balance-rope  sheave 
»:.  >?  '  •-  a  damerer::he  others  are  10  ft.  The  intersection  points  were 
i^vr»L  i^-^juT  r.iai  ^:ra  :ae  sToimd  level.  Each  member  is  made  up  of 
'^    -^-tr^ii:  v::a  4  -iiaanet  riveted  to  its  upper  flange,  giving  stiffness  in 

•  ••  T.iL>:?s  T^  wanaiK  for  the  sheave  rest  upon  the  upper  flange,  or 
•Si  .'^*  »v\  liiyi  %n*  Arr:ioh!ed  by  bolts  which  reach  through  the  bottom 
-Ta.vr.  >;';c^f--<v'^*-  ,>ru.n»  are  attached  to  these  members  near  their 
^-^.f ..  tr»»:S'  jL^..  '-:K:auiK  ik}WTi  to  auxiliary  anchorage  piers  help  to  stay 
:►     ini.:   Titfn  ^'^  iicunsfc  TOie  bending  stresses  which  occur  by  reason 

*  jt  %•t.r^^rTv•^••  u  ^t»  7«.^tion  of  the  center  of  the  sheave.  This 
■i^.^iK^  /  v.t:  ^-^.-riiac*^  JQ  nw  dan^  of  the  members  is  not  a  thoroughly 
^..>^^v  ./«    .'e'::bL:  u:u  ii -^icttz^  ixfeftallat ions  an  attempt  at  improvement 

-  ;    ^    ?a«*ii.      ">fc   -i'la^r  rf  tie  sbeave  and  the  resultant  should  coincide 
.*>   ^^L-^    I   :tt  -^acvr  ine$  of  the  members,  and  thus  do  away  with 

*v  * -.^.— '  t  *^6«  ."^fux^  iJ  S?Iav  the  ground  level,  the  placing  of  the 
.*t^  .*ri<r  «r^  Mtr^amcr^  5unm^.  The  mixer  was  set  up  at  one  edge  of 
■■t  xv>  .-vf..:  *!\i  u*v?r  "a*f  <«ipl  members  had  been  placed  in  proper 
•  ♦.  ...jf.'^.T  t:«i  Twrfijr  >.Hired  direct  from  the  mixer  into  the 
:>.  M  >  r<i. !i  11  v^tei^  .1  ijn  otsi  rock  fill  and  would  not  stand  without 
■i  .  :>.  ^^^i■  "^  M.  ""V-  -'C  vvcorete  was  consumed.  Considerable 
'  a^  i  *.  -»•  •  .'•  tn  Ml  v:jj>  riaovvi  in  the  concrete  with  the  idea  of  bind- 
^         sj-    ^  H.«    44>  :«•;  2i*S5?  and  suspend  it  from  the  steel- work. 

-.>  -        !«*:a-:     vifti4snfd  of  oivi  steel  rope  Ij^  in.  or  1^  in.  in  siae. 
.     ..•%   nvu  ?pvac  ooe  aoJ  one-half  days  at  the  work  of  actual 

•>.    •  .<«:n  -t^*^>»tikv'i1ln|C  rae*  sheave  wheels  from  a  lower  elevation 

..  A.^f    :K-  sunVio^  of  the  ground  for  about  35  ft.  from  their 

.     *    ix  >40tw  y}i  -he  hiU.    The  elevation  of  the  intersection 

*^    V  =<i>  *.\t\x  2V  :hAt  the  ropes  would  enter  below  the  surface 

^*.^   .  ^Ai  '.oc  rock  ami  ore  tramway  tracks.     It  was  not 

.    v  >yc  :iitrjek  or.  conduits  for  the  ropes  on  account 

^        ..\  :t.  Aix>ve  and  directly  over  an  old  tunnel 

^     r.;  ^v*^"^  eiicerevl  the  deep  pit  containing  the  old 

V  ^  ^    's   •  ^^  ^  itvidcvl  to  let  the  ropes  run  each  through 

.  ^  .>x>...;5t  -*f  :4  length  of  old  discarded  36-in.  steel 

.^    ^    I   ^x»<  ^^^'^  suspended  from  stringers  spanning 

*r.»v5v.*,  c^^iinvl.     After  the  ropes  were  put  into 

^%.>>  -^^v  :ic  vHd  pit  and  tunnel  were  filled  with 

^v   .  *"5<'  '*^  cv>ttduits.     The  extreme  depth  of 
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the  ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
and  of  course  at  the  point  of  entering  the  sheave  is  nothing. 

Type-2  structure  shown  in  Fig.  238a  consists  of  a  concrete  base  12  ft. 
wide,  25  ft.  long,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
ft.  high  by  8  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
ground  surface.  The  piers  are  placed  symmetrically  with  the 
lines  of  the  base  and  there  is  12)^  ft.  clear  space  between  them. 
The  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
anteants  and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
the  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
are  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
located  one  above  another  and  spanning  the  distance  between  the  two 
piers.  Provision  has  been  made  for  four  sheaves  though  there  are  now 
only  the  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
are  only  partially  installed  and  will  be  completed  whenever  needed. 
Tension  in  the  ropes  produces  compression  in  the  steel  members  which 
pnrii  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
ft  off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
toward  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
workings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
reason  it  was  considered  necessary  to  build  so  that  the  steel  members 
eould  ui>on  occasion  be  removed,  rearranged,  and  put  back,  in  case 
aetUement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
be  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
poae,  the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
to  have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
BptLce  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
pressive stress  therein  nor  to  put  an  additional  overturning  moment  or 
^reading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
to  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
while  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
ing ropes  in  use  are  l}^  in.,  but  IJ^-in.  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  %  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded 13^-in.  and  13^-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
there  is  no  definite  requirement  for  such  reinforcement.    The  functio 
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E.     The  permanent  hoisting  engine,  on  the  same  side  of  the  shaft  as  tb 
"rakers,"  was  to  !>c  used  for  hoisting.     Later  it  was  found  that  the  hoist 
ing  plant  coutd  not  be  built  in  time.     So  the  back  braces  C  and  a  2-f^ 
sheave  wheel  F  were  added  to  the  headframe,  and  a  temporary  hoistii 
engine  and  small  upright  boiler  were  erected  on  the  opposite  aide  of  thi 
ehaft  from  the  permanent  engine.     The  details  of  the  middle  bent 
are  shown  in  the  drawing.     The  back  braces  and  "rakers"  have  nocro 
pieces  for  braces  except  those  used  to  support  the  sheave  wheel.     Tb 
shaft  has  three  compartments;  two  5-ft.  skipways  and  a  3-ft.  ladderwjq) 
During  shaft  sinking  the  middle  compartment  was  used  for  hoisting. 

Tripod  Headframe  (By  G.  E.  Le  Veque). — A  serviceable  tripod  head 
frama  is  made  of  three  32-ft.  poles,  having  12-in.  butts.     These  are  boltt 
at  the  top,  as  shown  in  Fig,  233,  and  a  sheave  hung  from  the  1-in.  bolt 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  eijiiilateral  triangla. 
The  hoisting  compartment  is  continued  as  a  6  X  7-ft.  inclosure  by  6  X 


in.  posts  braced  by  2'X  6-in.  stringers,  spiked  to  the  tripod 
below  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  chuti 
are  built  in,  a  space  4  X  4-ft,  being  left  for  the  bucket  and  a  platforn 
built  at  one  side  for  the  lander.  The  dumping  device  consists  of  a  chait 
with  a  hook  in  the  free  end,  fastened  to  a  stringer  directly  over 
chute.  In  operating,  the  bucket  is  hoisted  to  position  C,  the  chsin  I 
hooked  in  the  bail  ring  and  the  cable  slacked,  transferring  the  weight 
the  bucket  from  the  cable  to  the  chain  and  bringing  the  bucket  directl] 
over  the  chute,  where  it  can  be  dumped  by  overturning  to  position 
The  length  of  the  chain  should  be  adjusted  to  allow  the  bucket  to  rrt 
lightly  on  the  chute  when  in  dumping  position  and  prevent  its  tunti 
entirely  over  and  dropping  material  into  the  shaft. 

Prospecting  Headframe  with  Automatic  Dump  (By  Charles  Mentzel) 
— A  little  consideration  of  the  stresses  in  a  headframe  and  a  few  minul 
calculation  will  show  that  a  frame  of  good  design  and  sufficient  strengtl 
and  stability  for  sinking  purposes  can  be  constructed  at  considerabl] 


TIMBER  STRUCTURES  293 

less  cost  than  the  fou>poet  frame,  cross-braced  on  all  sides,  so  often  found 
oTer  a  proepectinf;  shaft.  In  addition,  the  greater  convenience,  decrease 
JD  surface  attendance  and  greater  speed  in  handling  buckets,  owing  to  the 
self-dumping  arrangement,  give  the  type  illuBtrated  in  Fig.  234  a  decided 
adrantage.  This  headframe  can  be  used  For  either  vertical  or  inclined 
shafts.  In  the  former,  skids  are  easier  to  place  in  the  shaft  than  are 
^des,  and  they  obviate  the  use  of  the  crosshead,  often  a  sourceof  danger. 
Where  the  ground  is  good,  all  the  timber  necessary  is  a  wall  plate  about 
erery  8  or  10  ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
spiked  to  the  plates.    Prospecting  shafts  usually  follow  the  ore  and, 


Iherefore,  are  almost  always  inclined ;  and  generally  the  inclination  vuies 
from  time  to  time. 

The  essential  points  entering  into  the  design  of  a  headframe  are  the 
height  of  the  car  used  to  remove  the  hoisted  muck,  and  the  distance  of  t^ 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  a  frame  with  a 
packet,  which  wiU  do  away  with  the  services  of  a  top  man  on  night  shift, 
it  is  calculated  to  hold  about  30  tons  and  to  ht  between  the  front  posts. 

The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  approximately  10  cu.  ft,  capacity  is  usually  about  26  in,  diametcir  at 
the  top,  24  in.  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  • 
in.  long  and  13^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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bucket  about  9  or  10  in.  from  the  bottom,  as  shown.  They  arc  attached 
to  flanges  riveted  inside  and  outside  the  bucket  as  shown  in  detail  below 
the  view  of  the  bucket  itself. 

The  position  of  the  sheave  depends  upon  the  height  of  the  dumping 

device  and  the  amount  of  overwind  allowable.     In  prospecting  shafts 

the  danger  of  overwinding  is  small  with  the  slow,  low-power,  geared 

h(usts  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 

devis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  about 

10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 

sheave  wheel.     Knowing  the  diameter  of  the  sheave  and  the  size  of  the 

pillow  blocks,  the  vertical  posts  can  be  readily  located.     Having  the 

front  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 

distance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.     Draw 

AE  tangent  to  hoist  drum  and  sheave.     Theoretically  the  line  AD 

bisecting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 

hoist  and  the  resisting  pull  of  the  load.    AD,  however,  may  be  too  close 

to  the  line  of  the  vertical  posts  to  ensure  stability,  and  it  is  better  in  any 

event  to  place  it  so  that  the  foot  comes  closer  to  the  hoist  at  F.    The 

positions  of  the  posts  and  back  braces  have  now  been  decided.     To  find 

out  how  to  place  these  with  respect  to  the  shaft  we  must  consider  how 

the  bucket  rides  on  the  skids.    This  is  shown  in  the  plan  of  the  shaft, 

EDd  in  the  elevation  of  the  headframe  and  at  A.    The  skids  are  C-  or 

&4n.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 

the  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 

without  touching  the  wall  plates.     The  horns  do  not  come  into  contact 

with  anything  in  the  shaft.     With  this  sketch  made  we  have  the  position 

of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 

locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1 : 8  or  1 :  10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
rods  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  ^-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prevent 
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The  derrick  was  set  opposite  the  center  of  the  long  side  of  the  shaft 
and  38  ft.  back  from  the  center  line.  It  was  steadied  by  six  guy  lina. 
The  mast  was  40  ft.  in  height  and  the  boom  44  ft.  An  elevation  (rf  tiw 
derrick  is  shown  in  Fig.  230,  and  a  plan  of  the  whole  layout.  The  bottom- 
of  the  mast  was  carried  by  the  footstep  casting  shown,  to  which  it  was 
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bollfd.  This  footstep  rotated  in  a  bearing  block  made  of  10  X  lO-in. 
limbers  Ixilted  together  as  illustrated,  with  a  hole  in  the  center  fitted  to 
I  he  footstep  shaft.  The  top  of  the  block  carried  a  4J^-ft.  square  plat« 
around  the  center  Ix-aring  hole.  The  block  was  bolted  to  the  frame 
struc-lurc   siippitrtinj^   the   derrick.     Itotation   of  the   derrick   was  oh- 
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tained  through  the  12-ft.  bullwheel,  the  construction  of  which  is  all 
shown  in  detail.  It  was  built  of  6-in.  channels,  one  forming  the  ci 
cumference  and  the  others  acting  as  braces.  The  wheel  was  attache 
to  the  cast  footstep.  The  circumferential  channel  was  turned  with  tt 
ribs  out  to  form  a  trough  for  the  actuating  rope. 

Two  hoists  and  a  winch  were  employed  in  conjunction  with  tt 
derrick.  The  winch  was  used  for  rotating  the  bullwheel.  A  sma 
wire  rope  was  wrapped  several  times  around  the  bullwheel  and  on 
end  brought  back  as  a  tangent  to  a  point  near  the  winch.  The  othi 
end  was  brought  around  to  a  point  near  the  first  end  and  turned  in  tfa 
same  direction  by  a  block  and  also  brought  near  the  winch.  On  the  IS 
in.  winch  drum  a  hemp  rope  was  used,  to  avoid  bending  a  wire  rope  to  s 
small  a  radius.  This  rope  had  its  ends  attached  to  the  ends  of  tb 
wire  rope,  one  attachment  being  brought  through  a  block  and  tackle  fc 
taking  up  slack. 

The  main  hoisting  cable  passed  over  a  sheave  on  the  end  of  tb 
boom  and  another  on  top  of  the  mast,  down  through  a  6-in.  hole  in  tl 
footstep  casting,  over  another  sheave  attached  to  the  supporting  fram< 
work  and  thus  to  the  hoist.  By  this  arrangement  the  swinging  of  tl 
derrick  did  not  interfere  with  the  operation  of  the  rope.  The  rope  t 
the  auxiliary  hoist  followed  through  a  similar  series  of  sheaves  placed  o 
the  opposite  side  of  the  boom  and  mast.  The  slope  of  the  boom  wf 
changed  by  hand  when  necessary,  using  a  block  and  tackle  from  tl 
top  of  the  mast  to  a  point  near  the  center  of  the  boom.  But  the  buck( 
usually  operated  in  the  shaft  center  and  for  that  reason  the  slope  of  tl 
boom  was  seldom  changed.  The  arrangement  of  the  hoists  is  shown  i 
the  plan.  The  winch  was  near  the  main  hoist  so  that  the  engines 
had  easy  control  over  both;  each  hoisting  operation  of  course  necessitate 
a  turning  of  the  derrick.  Usually  it  was  not  necessary  to  operate  bot 
the  auxiliary  and  main  hoists  at  the  same  time,  but  when  it  was,  a  top 
man  could  manipulate  the  auxiliary,  as  it  was  used  only  for  materia 
The  main  hoist  had  a  4-ft.  drum  and  15  X  18-in.  cylinders.  The  auxiliar 
had  a  30-in.  drum  and  8  X  10-in.  cylinders.  The  winch  had  a  4  X  4-ii 
engine. 

The  bucket  was  unguided  in  the  shaft,  but  no  difficulty  was  ej 
pericnced  from  spinning.  It  was  dumped  in  the  usual  manner  by  th 
rope  and  hook  shown.  An  unusual  piece  of  equipment  was  a  platforr 
on  which  the  men  worked  while  timbering,  placing  pipe  or  barrin 
down  the  sides.  This  so-called  "butterfly''  was  handled  by  the  mai 
hoist,  being  attached  by  four  %-in.  ropes  from  the  main  timbers  of  th 
framework.  It  was  a  great  convenience,  giving  opportunity  for  spread 
ing  out  the  tools  while  working  and  being  capable  of  swinging  to  an; 
desired  corner  of  the  shaft. 
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Advantages  attendant  on  using  a  derrick  are:  (I)  All  surface  work 

I  is  done  awaj'  with  near  the  collar  of  the  shaft  and  the  danger  of  objecta 

I  Ming  on  the  men  at  the  bottom  is  reduced.     The  men  themselves  were 

I  imioadcd  at  least  35  ft.  from  the  collar.     (2)  There  is  no  structure  near 

I  the  shaft  collar  to  be  injured  by  flying  rock  while  blasting  the  upper 

I  ttdioDs  of  the  shaft.    (3)  Hie  derrick  is  cheap  to  erect  and  on  the 

mpletion  of  any  one  job  is  available  for  another.     (4)  By  the  use  of 

two  hoists,  one  for  men  and  one  for  material,  the  work  of  pipe  and 

!   timber  erection  is  greatly  facilitated.     (5)  By  rotating,  a  great  deal  of 

bfting  is  avoided  both  in  the  shaft  and  around  the  collar  on  the  surface. 


nii.    231. — KLEVATIOM   AND    DETAILS   UF    HUALL 


Small  Four-post  Headframe  (By  H.L.  Botsford).— Fig.  231  illustrates 
a  small  timber  headframe.  It  waj;  designed  for  use  at  an  exploratory 
shaft,  from  which  it  wa«  desired  to  ship  ore  from  time  to  time  as  tlie  work 
of  development  progressed.  Where  long  timl>ers  are  not  obtainable 
or  are  too  expensive,  the  headframe  may  be  built  in  sections,  with 
intermediate  caps,  and  holding-down  bolts  between  t)ie  sections.  Strap- 
bolts  answer  this  purpose  and  cost  less  than  long  rods  running  the  full 
length  of  the  section,  from  cap  to  sill. 

Reversible  Temporary  Headframe  (By  P.  V.  Burgett).— Fig.  232 
shows  a  round-timber  headframe  suitable  for  shaft  sinking  and  develop- 
ment work.  It  is  very  simple  in  construction,  and  can  be  quickly  and 
cheaply  erected.  As  first  designed,  it  consisted  of  only  the  middle  bent 
A,  the  "rakers"  B,  the  dumping  platform  Z>,  and  a  4-ft.  sheave  wheel 
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E.    The  permanent  hoisting  en^ne,  on  the  same  nde  at  the  shaft  4) 
"rakera,"  was  to  be  used  for  hoisting.    Iditer  it  was  found  that  the  h 
ing  plant  could  not  be  built  in  time.    So  the  back  braces  C  and  a] 
sheave  wheel  F  were  added  to  the  headframe,  and  a  temporary  hois 
engine  and  small  upright  boiler  were  erected  on  the  oppo8it«  side  of  t 
shaft  from  the  permanent  engine.    The  details  of  the  middle  bont  i 
are  shown  in  the  drawing.     The  back  braces  and  "rakere"  have  no  crc 
pieces  for  braces  except  those  used  to  support  the  sheave  vheel.    Thf 
shaft  has  three  compartments;  two  5-ft.  skipways  and  a  3-ft.  ladderw^_^ 
During  shaft  sinking  the  middle  compartment  was  used  for  hoisting. 

Tii^tod  Headframe  (By  G.  E.  Le  Veque). — ^A  serviceable  tripod  h^ad — * 
frame  is  made  of  three  32-ft.  poles,  having  12-in.  butts.    These  are  bolte<KS 
at  the  top,  as. shown  in  Fig.  233,  and  a  sheave  hung  from  the  l-tn.  boH. 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  equilateral  triangle. 
The  hoisting  compartment  is  continued  as  a  6  X  7-ft.  inclosure  by  6  X  S — 
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FIG.  232. — PEOspECTiMa  headfraju  pob  bout  on  uthsb  moa. 

in.  posts  braced  by  2'  X  6-in.  stringers,  spiked  to  the  tripod  legs  9  ft. 
below  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  chute 
are  built  in,  a  space  4  X  4-ft.  being  left  for  the  bucket  and  a  platform 
built  at  one  side  for  the  lander.  The  dumpng  device  consists  of  a  chain 
with  a  hook  in  the  free  end,  fastened  to  a  stringer  directly  over  ths 
chute.  In  operating,  the  bucket  is  hoisted  to  position  C,  the  chain  ii 
hooked  in  the  bail  ring  and  the  cable  slacked,  transferring  the  wd|^t  of 
the  bucket  from  the  cable  to  the  chain  and  bringing  the  bucket  directly 
over  the  chute,  where  it  can  be  dumped  by  overturning  to  position  B. 
The  length  of  the  chain  should  be  adjusted  to  allow  the  bucket  to  rest 
lightly  on  the  chute  when  in  dumping  position  and  prevent  its  turning 
entirely  over  and  dropping  material  into  the  shaft. 

Prospecting  Headframe  with  Automatic  Dump  (By  Charles  Mentxel). 
— A  little  consideration  of  the  stresses  in  a  headframe  and  a  few  minutes 
calculation  will  show  that  a  frame  of  good  design  and  sufficient  strei^fth 
and  stability  for  sinking  purposes  can  be  constructed  at  considerably 
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Imnet  thui  the  foar-ptiBt  bmme,  CToas4»aced  on  all  ddes,  so  often  fouml 
onr  A  pfwpecting  shaft.  In  addittoo,  the  greater  coDveniencr,  dpctrafie 
B  nrfue  attendance  and  greater  ^Kcd  in  handling  buckets.  o«ing  to  the 
■tf-domixiig  airangement,  give  the  tvpe  illustrated  in  Fig.  2^  a  decided 
■drutage.  lUs  headfnme  can  be  used  for  either  venical  or  inclined 
Aafts.  In  the  ftHiner,  sldds  are  easier  to  place  in  the  shaft  than  are 
(Hides,  and  they  obviate  the  use  of  the  crosBfae&d,  often  a  source  of  danger. 
Vbere  the  ground  is  good,  all  the  timber  necessary'  is  a  wall  plate  about 
mi)r8orI0ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
^fioA  to  the  [^tes.    Proepecting  ahafts  usually  follow  the  ore  and, 


.  233.- 
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therefore,  are  almost  always  inclined;  and  gi'iicnilly  the  incliiialion  v)iri<>s 
from  time  to  time. 

The  essential  points  entering  into  the  design  of  a  hon<lfriimc  are  the 
height  of  the  car  used  to  remove  the  hoisted  muck,  and  tlic  diHtanec  of  the 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  u  fnmu'  with  a 
pocket,  which  will  do  away  with  the  services  uf  a  tup  mn,n  on  ni^ht  xhift, 
it  is  calculated  to  hold  about  30  tons  and  to  fit  Ix'twecn  the  front  posts. 

The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  approximately  10  cu.  ft.  capacity  is  usually  about  26  in.  <liaineter  at 
the  top,  24  in.  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  9 
in.  long  and  1^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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^  backet  about  9  or  10  in.  from  the  bottom,  as  sliovn.  They  are  attached 
to  flanges  riveted  inside  and  outside  the  budget  as  shown  in  detail  below 
the  view  of  the  bucket  itself. 

The  position  of  the  sheave  d^xnds  upon  the  hei^t  of  the  dumping 
device  and  the  amount  of  overwiiid  allowable.  In  prospecting  shafts 
the  danger  of  overwinding  is  small  with  the  dow,  low-power,  geared 
bcHsts  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 
devis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  about 
10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 
sheave  wheel.  Knowing  the  diamet^*  of  the  sheave  and  the  siie  of  the 
pillow  blocks,  the  vertical  posts  can  be  readily  located.  Having  the 
front  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 
distance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.  Draw 
AE  tangent  to  hoist  drum  and  sheave.  Theoretically  the  line  AD 
bisecting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 
hoist  and  the  resisting  pull  of  the  load.  AD,  however,  may  be  too  close 
to  the  line  of  the  vertical  posts  to  ensure  stabiUty,  and  it  is  better  in  any 
event  to  place  it  so  that  the  foot  comes  closer  to  the  h(Hst  at  F.  The 
positions  of  the  posts  and  back  braces  have  now  been  decided.  To  find 
out  how  to  place  these  with  respect  to  the  shaft  we  must  consider  how 
the  bucket  rides  on  the  skids.  This  is  shown  in  the  plan  of  the  shaft, 
and  in  the  elevation  of  the  headframe  and  at  A.  The  skids  are  6-  or 
8-in.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 
tiie  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 
without  touching  the  wall  plates.  The  horns  do  not  come  into  contact 
with  anything  in  the  shaft.  With  this  sketch  made  we  have  the  position 
of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 
locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1:8  or  1:10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
rods  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  ^-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prevent 


3*  ^gTtfTJ  (#  P«JCr/CaL  illXIXG 

-JK  ludiPt  imn  Icciue <m zar  iiaiis u  this ptMnt.  Ilie bucket  i  niiliiHirt 
ID  'he  iumauuE  ekno^  -mcS  :at  hens  dn^  into  a  dap  on  each  skid.  JUt 
'nis^  puinr  iii!  juiEc  is  StioDec  sad  ibe  backet  allowed  to  swing  by  grantif^ 
'iius^  itunpinic.  The  bm^kec  h  bow  raised  a  foot  or  so  and  then  lowendt 
In  ^owcrrnx.  "SE  oucse  -aca^t  triplets  which  are  thrown  over  the  di^ii^  . 
jilowine  ~ae  3uni&  tu  ^ie  liown  without  catching  in  the  dape.  ^at' 
zrrppen  'oea  5wiiic  bikrk  by  grarity  leaving  the  dape  free  to  hold  tllKT 
luras  )[  ~ae  iiuck^c  -m  ^ae  nst  tiipt 

Tbi!  iumpinic  a!tt>!«  s  sm^  and  can  be  made  by  any  mine  bla^ 
aniio.  Tbtf  ^umfLrTBrwc  is  sikown  m  the  right  <rf  Fig.  234.  The  trippV- 
3  i$  shown  in  riil  linetf  is  its  nonnal  posititHi.  When  the  horn  B  engage! 
it  ID  its  iuwn  rr-^  h  eajraes  it  with  it  until  it  is  stopped  by  the  catch  D. 
This  '>Dabies  lius  htxTL  'o  go  past  the  dap  C  without  being  stopped  by  it, 
d»  ^own  ny  ste  .^Kaed  finea.  After  the  bucket  has  passed,  the  trippef 
smaigt  bailie  so  its  arss  postxin  by  gravity,  since  the  lower  part  ci  (bt 
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T^t^^w  ie-  :si4kie  a>>avier  than  the  upper.  The  runner  A  with  the  dap  C, 
•th^f  f»t»i>i  'r«  3b:  Jeaft  2  in.  deep,  is  made  of  ^i  X  2-in.  iron  bolted  flush 
•tot  5W  TimoKT.  IV  tripper  is  best  made  of  5i  X  3-in.  iron  and  about 
it  ^  "TV.  io-i  ^>uM  swing  from  a  1-in.  bolt.  The  construction  is  ap- 
•wniit^  V  ]K«ifraaj^  of  this  description  can  be  built  at  a  cost  of  about 
•■tft  'tt  ^  ^«skl  -.tie  a3»i  StoO  for  a  larger  one,  including  all  material  and 
^i^,  ^•;;  .-aif^wowr  fl^  onJinarj-  ingenuity  should  have  no  trouble  in 
;»i  r^wii!*  ;t.  Fw  vertical  shafts  the  same  form  can  be  used, 
J  -ai'-*  If  *ac  benvting  them  at  the  collar  to  meet  the  frame 
,  ^i*  »w  cuts  on  the  inside  of  a  groen  pole  make  it 
,.^  ^  af>J^i^  »  considerable  angle  without  breaking.  Of 
».ii  Ji  t3»  :*J*  ^  required  at  the  shaft  collar  in  this  case. 
^  .^latot  »••*»««  (By  Walter  R.  Hodge).— The  type 
..«>«■■*.»  a  y^  -**  ****  been  used  in  many  places  on  the 
"*"  "         »i-t«.  ««  »**  **"*  shallow  timber  shafts.     It  would 


t  a  temporary  headframe  is  needed  for 
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iuSow  depths.  It  consistfi  of  two  iMeoes  of  round  timber  about  2S  ft. 
long,  supported  a  little  more  than  half  way  toward  the  small  end  by  a 
rao^y  made  bent  slightly  inclined.  The  large  end  is  weighted  with 
mte  rock  or  timber.  The  two  timbers  are  set  close  together  and  the 
Aeave  revolves  between  them.  The  sheave  is  retained  in  place  by  two 
collars  or  simply  revolves  between  two  heavy  pegs  driven  in  the  logs. 
Bneh  a  device  may  do  good  work  to  a  depth  of  200  ft.  A  small  "  puffer  '* 
IB  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  be 
finmed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
bom  obstructions. 

TDSH  SHEAVES 

Tom-sheave  Types  (By  Floyd  L.  Burr). — In  any  turn-sheave  frame 
wbatever,  the  sheave  wheel  wiU  be  supported  by  a  pair  of  members 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
afao  the  plane  containing  these  two  axes  wiU  be  at  right  angles  to  the 
plane  of  the  sheave.  These  members  wiU  usually  at  their  ends  frame  into 
main  supports  which  are  vertical,  horizontal  or  at  right  angles  to  the 
sheave  supports.  Four  types  oi  turn-sheave  or  angle-sheave  frame  may 
be  recognized. 

T>'pe  Xo.  1. — When  the  line  of  the  resultant  of  the  two  ropes  is  steep 
and  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  parallel  to  the  resultant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.     The  sheave  is  at- 
tached to  these  members  and  the  stress,  tension  or  compression  depending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
which  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stifTness 
spreads  the  compression  over  a  sufficient  area  of  the  soil  lx>neath,  while 
by  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
zontally.    The  tension  or  compression  members  may  l)c  of  steel  or  wocxl. 
Type  No.  2. — When  the  line  of  the  resultant  is  comparatively  flat, 
the  frame  may  consist  essentially  of  a  pair  of  strut-l)eam  nienilx^rs  parallel 
to  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
which  will  tend  to  overturn  in  a  longitudinal  direction  when  the  ropt^  is 
stressed.     The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.     The  towers  or  piers  may,  as  a  variation  in  design,  get 
some  of  their  stability  from  diagonal   tension  or   compression   braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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the  base  ol  :be  headfrime  and  thence  in  a  westerly  direction  to  tl 
heajishtraves.  In  their  travel  to  the  east  and  ncHth,  the  ropes  run  e 
rrerrLely  d:*:.  while  in  rising  to  the  west  toward  the  headsheaves  they  a 
steep.  The  ccn^iitions  thus  called  for  a  type-2  frame  for  the  first  tur 
th^:  nearest  the  hois:,  and  a  type-1  frame  for  the  second.  These  ne 
frames  were  :o  replace  oM  decavetl  wooden  structures  and  had  to  be  bui 
and  made  ready  for  use  before  ilisturbinfj  the  old  ones.  It  was  also  nece 
sar>-  so  to  arrange  that  there  should'l^e  no  interference  with  the  nm  of  tl 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  stnictu: 
those  rv^pos  had  to  run  through  the  frame — indeed,  through  holes  cored  ; 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  an 
protiie  in  Fiir.  237. 

Tyjx^l  structure  consists  of  a  concrete  base  with  its  top  flush  with  tl 
ground  <iu*iace,  from  which  emerge  three  steel  frames  on  a  slant.  Eac 
fnimo  is  to  supjx>rt  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  ski 
balan^v.  A  separate  structure  will  be  built  in  case  the  future  demands 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  cros 
bractnl  together  rigidly  below  the  open  space  occupied  by  the  sheave  aE 
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tained  through  the  12-ft.  bullwheel,  the  construction  of  which  is  i 
shown  in  detail.    It  was  built  of  6-in.  channels,  one  forming  the 
cumferencc  and  the  others  acting  as  braces.    The  wheel  was  attac 
to  the  cast  footstep.    The  circumferential  channel  was  turned  with 
ribs  out  to  form  a  trough  for  the  actuating  rope. 

Two  hoists  and  a  winch  were  employed  in  conjunction  with 
derrick.  The  winch  was  used  for  rotating  the  bullwheel.  A  si 
wire  rope  was  wrapped  several  times  aroimd  the  bullwheel  and 
end  brought  back  as  a  tangent  to  a  point  near  the  winch.  The  o 
end  was  brought  around  to  a  point  near  the  first  end  and  turned  in 
same  direction  by  a  block  and  also  brought  near  the  winch.  On  the 
in.  winch  drum  a  hemp  rope  was  used,  to  avoid  bending  a  wire  rope  t 
small  a  radius.  This  rope  had  its  ends  attached  to  the  ends  of 
wire  rope,  one  attachment  being  brought  through  a  block  and  tackle 
taking  up  slack. 

The  main  hoisting  cable  passed  over  a  sheave  on  the  end  of 
boom  and  another  on  top  of  the  mast,  down  through  a  5-in.  hole  in 
footstep  casting,  over  another  sheave  attached  to  the  supporting  fn 
work  and  thus  to  the  hoist.  By  this  arrangement  the  swinging  of 
derrick  did  not  interfere  with  the  operation  of  the  rope.  The  rop 
the  auxiliary  hoist  followed  through  a  similar  series  of  sheaves  placet 
the  opposite  side  of  the  boom  and  mast.  The  slope  of  the  boom 
changed  by  hand  when  necessary,  using  a  block  and  tackle  from 
top  of  the  mast  to  a  point  near  the  center  of  the  boom.  But  the  bu 
usually  operated  in  the  shaft  center  and  for  that  reason  the  slope  of 
boom  was  seldom  changed.  The  arrangement  of  the  hoists  is  show 
the  plan.  The  winch  was  near  the  main  hoist  so  that  the  engi 
had  easy  control  over  both;  each  hoisting  operation  of  course  necessiti 
a  turning  of  the  derrick.  Usually  it  was  not  necessary  to  operate  1 
the  auxiliary  and  main  hoists  at  the  same  time,  but  when  it  was,  a 
man  could  manipulate  the  auxiliary,  as  it  was  used  only  for  mate 
The  main  hoist  had  a  4-ft.  drum  and  15  X  18-in.  cylinders.  The  auxil 
had  a  30-in.  drum  and  8  X  10-in.  cylinders.  The  winch  had  a  4  X  ^ 
engine. 

The  bucket  was  unguided  in  the  shaft,  but  no  difficulty  was 
pcricnced  from  spinning.  It  was  dumped  in  the  usual  manner  by 
rope  and  hook  shown.  An  unusual  piece  of  equipment  was  a  platf 
on  which  the  men  worked  while  timbering,  placing  pipe  or  bar 
down  the  sides.  This  so-called  ''butterfly''  was  handled  by  the  n 
hoist,  being  attached  by  four  3^-in.  ropes  from  the  main  timbers  of 
framework.  It  was  a  great  convenience,  giving  opportunity  for  spn 
ing  out  the  tools  while  working  and  being  capable  of  swinging  to 
desired  corner  of  the  shaft. 
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Advantages  attendant  on  using  a  derrick  are:  (1)  AH  surface  work 
is  done  away  with  near  the  collar  of  the  shaft  and  the  danger  of  objects 
filling  on  the  men  at  the  bottom  is  reduced.  The  men  themselves  were 
tuiloaded  at  least  35  ft.  from  the  collar.  (2)  There  is  no  structure  near 
the  shaft  collar  to  be  injured  by  flying  rock  while  blasting  the  upper 
tections  of  the  shaft.  (3)  The  derrick  is  cheap  to  erect  and  on  the 
completion  of  any  one  job  is  available  for  another.  (4)  By  the  use  of 
two  hoists,  one  for  men  and  one  for  material,  the  work  of  pipe  and 
timber  erection  is  greatly  facilitated.  (5)  By  rotating,  a  great  deal  of 
Gfting  is  avoided  both  in  the  shaft  and  around  the  collar  on  the  surface. 


KEi 


no.   231.— ELEl'ATION 


TIMBEB   BBADrRAME. 


Sniail  Four-post  Headftiune  (By  H.  L.  Botsford)  .—Fig.  231  illustrates 
a  small  timber  headframe.  It  was  designed  for  use  at  an  exploratory 
afaaft,  from  which  it  was  desired  to  ship  ore  from  time  to  time  as  the  work 
of  development  progressed.  Where  long  tinibera  are  not  obtainable 
or  are  too  expensive,  the  headframe  may  be  built  in  sections,  with 
intermediate  caps,  and  holding-down  bolts  between  the  sections.  Strap- 
bolts  answer  this  purpose  and  cost  less  than  long  rods  running  the  full 
length  of  the  section,  from  cap  to  sill. 

Reversible  Temporary  Headframe  (By  P.  Y.  Burgett). — I^lg.  232 
■bows  a  round-timber  headframe  suitable  for  shaft  sinking  and  develop- 
ment work.  It  is  very  simple  in  construction,  and  can  be  quickly  and 
cheaply  erected.  As  first  designed,  it  consisted  of  only  the  middle  bent 
A,  the  "rakers"  B,  the  dumping  platform  D,  and  a  4-ft.  sheave  wheel 
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E.  The  permanent  hoisting  engine,  on  the  same  side  of  the  shaft  as  the 
"rakers,"  was  to  be  used  for  hoisting.  Later  it  was  found  that  the  hoist- 
ing plant  could  not  be  built  in  time.  So  the  back  braces  C  and  a  2-ft. 
sheave  wheel  F  were  added  to  the  hcadframc,  and  a  temporary  hoisting 
engine  and  small  upright  boiler  were  erected  on  the  opposite  side  of  the 
shaft  from  the  permanent  engine.  The  details  of  the  middle  bent  A 
are  shown  in  the  drawing.  The  back  braces  and  "rakers"  have  no  cross- 
pieces  for  braces  except  those  used  to  support  the  sheave  wheel.  The 
shaft  has  three  compartments;  two  5-ft.  skipways  and  a  3-ft.  ladderway. 
During  shaft  sinking  the  middle  compartment  was  used  for  hoisting. 

Tripod  Headframe  (By  G.  E.  Le  Veque). — A  serviceable  tripod  bead- 
frame  is  made  of  three  32-ft.  poles,  having  12-in,  butts.  These  are  bolted 
at  the  top,  as.  shown  in  Fig.  233,  and  a  sheave  hung  from  the  1-in.  bolt. 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  equilateral  triangle. 
The  hoisting  compartment  is  continued  as  a  6  X  7-ft.  inclosure  by  6  X  6- 


in.  posts  brnccd  by  2'X  6-in.  stringers,  spiked  to  the  tripod  legs  9  ft. 
Ih>Iow  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  chute 
ar»>  built  in,  a  space  4  X  4-ft.  being  left  for  the  bucket  and  a  platform 
t'uilt  at  one  side  for  the  lander.  The  dumping  device  consists  of  a  chain 
with  a  hook  in  the  free  end,  fastened  to  a  stringer  directly  over  the 
oliuto.  In  oix-rating,  the  bucket  is  hoisted  to  position  C,  the  chain  ia 
luvikwl  in  the  bail  ring  and  the  cable  slacked,  transferring  the  weight  of 
iho  lnH'kct  fniin  the  cable  to  the  chain  and  bringing  the  bucket  directly 
>'\('r  ihe  chute,  where  it  can  bo  dumped  by  overturning  to  position  B. 
I'he  li'iigili  of  llio  chain  should  be  adjusted  to  allow  the  bucket  to  rest 
«»s!i!!\  iMi  the  elmle  when  in  dumping  position  and  prevent  its  turning 
,-:'■.  iivl\  nvor  ;ind  dropping  material  into  the  shaft. 

IN\«s|»wting  Headframe  with  Automatic  Dump  (By  Charles  Mentzel). 

V   'u..-  .-%>nsi, Ignition  of  the  stresses  in  a  headframe  and  a  few  minutes 

>•  .  ■•  t:i,'ii  nil!  show  that  a  frame  of  good  design  and  sufficient  strength 

'""'  "^    '*''■  "uikuig  purposes  can  be  constructed  at  considerably 
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le»  cost  than  the  four-post  frame,  cross-braced  on  all  aides,  so  often  found 
over  a  prospecting  shaft.  In  addition,  the  greater  convenience,  decrease 
in  surface  attendance  and  greater  speed  in  handling  buckets,  owing  to  the 
■df-dumping  arrangement,  give  the  type  illustrated  in  Fig.  234  a  decided 
advantage.  This  headframe  can  be  used  for  either  vertical  or  inclined 
diafts.  In  the  former,  skids  are  easier  to  place  in  the  shaft  than  are 
guides,  and  they  obviate  the  use  of  the  crosshead,  often  a  source  of  danger. 
Where  the  ground  is  good,  all  the  timber  necessary  is  a  wall  plate  about 
evoy  8  or  10  ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
E[Hked  to  the  plates.    Proepectii^  shafts  usually  follow  the  ore  and. 


jiS-  Ladder         ''- 6x6'  Hohh n^ 

Cempartmtnt        CompaH-ment 

3.— TRIPOD    FBOBPECr   HEADFRAME    I 


therefore,  are  almost  always  inclined;  and  generally  the  inclination  varies 
from  time  to  time. 

The  essential  points  entering  into  the  design  of  a  headframe  are  the 
height  of  the  car  used  to  remove  the  hoisted  muck,  and  the  distance  of  the 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  a  frame  with  a 
pocket,  which  will  do  away  with  the  services  of  a  top  man  on  night  shift, 
it  is  calculated  to  hold  about  30  tons  and  to  fit  between  the  front  posts. 

The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  ^proximately  10  cu.  ft.  capacity  is  usually  about  26  in.  diameter  at 
the  top,  24  in,  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  9 
in.  long  and   1^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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devis,  thimbk'  Mstd  hZKfm  ^  n.  ic  ooi^  mmmip£  "u  mnrn  il.  mtskss^  jimic 
lOor  12  fL  as  "iht  ^s^LOiot  5jaxL  "^r  tanm  'u  'mt  -zMamssE  mhic  if  :;^ 
lAeare  wheel     Kuc^vinr  lais^  monesc^  s  z3Mt  ^iata^  mbc  '^t  mm-  sf 
pOIow  blocks,  ibe  -t^nkrk!  jnhes  csl  ik-  TCftdinr  if«aD0C.     Sronr 
fioot  posts,  the  r<fcdt  bmaeE  msr  t«>  ^39vx  ji^  juIaiiwk:  Scmt  i£ 
Atanee  of  the  hc»<n  froBt  iiiE>  suKar  m^  imamn,  jr  'Hir  «»*f^"«*^      Ilnrv^ 
is  tangent  to  hosfn   ^rast  xoc  flbesx%.     7^ieia?fQicaIn-  lav^  Inie  j|^ 
ittecting  the  azieie  EAB  k  ix  liie  iioi  ygang  !<«  Tmesrx^  lav  ^nil  «c  liie 
kist  and  the  resi^tii^  pnH  <fi  liie  iiife&.     AD,  itr^pppi?.  msi-  i«e  i«* <^oii^ 
to  the  line  (^  the  rertiea]  pos^s  i^&csifQE^  fcjcoanr.  .Kiic  3:  ^  ivfiaernnr 
erent  to  place  it  so  that  tbe  fcios  €«■&»  fkiaer  i^*  i^  ^oh  la  F.    TW 
positions  of  the  poEts  MXkd  ImA  ixaos  hxvt  ixm  tines.  OMaded.    T^  fiiid 
OQt  how  to  place  these  with  rtspixt  u^  i^  akaf:  ve  mms€  rwTJilrT  kov 
the  bucket  rides  on  the  dddss.     TUs  b  Acmrsi  m  i^  piaa  of  the  skifl, 
sod  in  the  elevation  of  the  htrntMimmt  and  as  JL    Tke  slads  aze  ^  cr 
840.  round  skumed  poles  djeaBcd  mi  the  pftrt;§  >hm.  they  aze  f^t^sed  to 
the  wall  plates  and  are  placed  so  that  the  bodce^  rides  <m  them  ji$  shown, 
without  touching  the  w:all  plates.     The  ham«  do  Bot  come  into  ctxnact 
with  anything  in  the  shaft.     With  this  sketch  m^de  ve  hare  the  position 
of  the  hoisting  cable  with  respeet  to  the  shaft  and  head&msie,  and  can 
locate  the  posts  and  back  Ivaces. 

The  poets  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  hatter  may  be  1:8  or  1:10,  depending  on  the  siae 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  sfuked  to  the  cribbing  with  drift 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  14n»  tie 
rods  and  bolts,  and  8  X  84n.  timber  for  the  bin.  A  smaller  frame  was  con^ 
structed  of  8  X  8-in.  timber  and  ?i-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  Tho 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  aiul 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  »haft 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  arc  plaotHi 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.    The  shaft  skids  provt)iit 
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Type  Xo.  1.—^ 
lod  either  upward 
tike  the  form  of  a  pair  of 

upward  into  the  air  from  s  coacrete  cr  ch^kt  tmae:.     T^  ^^ss^rt  X5  as- 

taebed  to  these  monbers  and  ife  scres^  lesiaciL  cr  ooaLpresoin  aepes^fiz^ 

qxm  the  directioii  of  the  lesBhaBU  k  truuciniM  ^o  liie  <ic«K7f^e  l«»^^ 

itich  by  virtue  oi  its  wei^  raMB  tbe  fifdiir  leDdesKy  or  by  its  sdffoe^^ 

spreads  the  compreaBkm  0¥ier  a  waSaeox  am  of  the  «Qtl  beoeaiK  wiuk^ 

l^  end  bearing  and  skin  fnttkm  it  resists  the  tendeiMy  to  slide  b<»v 

sontally.    The  tension  or  compnuMon  membefs  may  be  of  steel  cc  wood. 

Type  No.  2. — Wh«i  the  line  of  the  resultant  is  comparatively  flat, 

the  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 

to  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 

which  will  tend  to  overturn  in  a  kmgitudinal  direction  when  the  rope  is 

stressed.     The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 

reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rtnn- 

forced  concrete.     The  towers  or  piers  may,  as  a  \'ariation  in  design «  gi^t 

some  of  their  stability  from  diagonal   tension  or  compression   braiH>a 

reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentione<i  for  ty|H^ 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  n>8\iltHHt . 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  streuM 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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T>T)e  Xo.  4. — When  it  is  not  convenient  to  set  the  supporting  membar 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  ma^ 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  pienm 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precediiM 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  1= 
only  one  hea\^'  pier  or  tower,  from  which  beams  may  extend  as  cantilevoB 
to  support  thcsheave  wheel.     Of  course,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C"  shaft  of  the  West  Vulcan  mine,  of  the  Pfei*. 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and  S 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  ycz 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  nem 
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PIG.   236. — THE   FOUR  TYPES  OF   ANGLB-SHBAVE    FRAMES. 

the  base  of  the  headframe  and  thence  in  a  westerly  direction  to  the 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  ex- 
tremely flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  arc 
steop.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  turn, 
that  nearest  the  hoist,  and  a  type-1  frame  for  the  second.  These  ne^ 
franu^  wen^  to  replace  old  decayed  wooden  structures  and  had  to  be  built 
and  made  nwdy  for  use  before  disturbing  the  old  ones.  It  was  also  neces- 
siirv  so  to  arrange  that  there  should'be  no  interference  with  the  run  of  the 
n^jH^s  into  the  old  structures  and  in  the  case  of  the  type-2  new  structure 
these  rojH^s  h;ul  to  run  through  the  frame — indeed,  through  holes  cored  in 
one  i>f  the  ooiioi*ete  piers.  The  general  relations  are  shown  in  plan  and 
profile  iti  Fiv;.  237. 

^  y |H^  I  structure  consists  of  a  concrete  base  with  its  top  flush  with  the 
gri>und  surfaoe,  from  which  emerge  three  steel  frames  on  a  slant.  Eacb 
trame  is  to  supjHirt  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  skip 
balance.  A  separate  structure  wiQ  be  built  in  case  the  future  demands  8 
<^'iige  balance.  Kach  frame  consists  of  a  pair  of  steel  members  cross- 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  and 
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tained  through  the  12-ft.  bullwheel,  the  construction  of  which  is  also 
shown  in  detail.  It  was  built  of  &4n.  channels,  one  forming  the  ci^ 
cumfcrence  and  the  others  acting  as  braces.  The  wheel  was  attached 
to  the  cast  footstep.  The  circumferential  channel  was  turned  with  tiie 
ribe  out  to  form  a  trough  for  the  actuating  rope. 

Two  hoists  and  a  winch  were  employed  in  conjunction  with  the 
derrick.  The  winch  was  used  for  rotating  the  bullwheel.  A  smaD 
wire  rope  was  wrapped  several  times  around  the  bullwheel  and  one 
end  brought  back  as  a  tangent  to  a  point  near  the  winch.  The  othff 
end  was  brought  around  to  a  point  near  the  first  end  and  turned  in  the 
same  direction  by  a  block  and  also  brought  near  the  winch.  On  the  12- 
in.  winch  drum  a  hemp  rope  was  used,  to  avoid  bending  a  wire  rope  to  so 
small  a  radius.  This  rope  had  its  ends  attached  to  the  ends  of  the 
wire  rope,  one  attachment  being  brought  through  a  block  and  tackle  for 
taking  up  slack. 

The  main  hoisting  cable  passed  over  a  sheave  on  the  end  of  the 
boom  and  another  on  top  of  the  mast,  down  through  a  5-in.  hole  in  thi 
footstep  casting,  over  another  sheave  attached  to  the  supporting  frame 
work  and  thus  to  the  hoist.  By  this  arrangement  the  swinging  of  th^ 
derrick  did  not  interfere  with  the  operation  of  the  rope.  The  rope  U 
the  auxiliary  hoist  followed  through  a  similar  series  of  sheaves  placed  oi 
the  opposite  side  of  the  boom  and  mast.  The  slope  of  the  boom  wa 
changed  by  hand  when  necessary,  using  a  block  and  tackle  from  tb 
top  of  the  mast  to  a  point  near  the  center  of  the  boom.  But  the  bucke 
usually  operated  in  the  shaft  center  and  for  that  reason  the  slope  of  th< 
boom  was  seldom  changed.  The  arrangement  of  the  hoists  is  shown  u 
the  plan.  The  winch  was  near  the  main  hoist  so  that  the  enginee 
had  easy  control  over  both;  each  hoisting  operation  of  course  necessitatec 
a  turning  of  the  derrick.  Usually  it  was  not  necessary  to  operate  botl 
the  auxiliary  and  main  hoists  at  the  same  time,  but  when  it  was,  a  top 
man  could  manipulate  the  auxiliary,  as  it  was  used  only  for  material 
The  main  hoist  had  a  4-ft.  drum  and  15  X  18-in.  cylinders.  The  auxiliary 
had  a  30-in.  drum  and  8  X  10-in.  cylinders.  The  winch  had  a  4  X  4-in 
engine. 

The  huckot  was  unguided  in  the  shaft,  but  no  difficulty  was  ex 
porioncod  from  sf)inning.  It  was  dumped  in  the  usual  manner  by  thi 
rope  and  hook  shown.  An  unusual  piece  of  equipment  was  a  platfoni 
on  which  the  men  worked  while  timbering,  placing  pipe  or  barring 
down  the  sides.  This  so-called  "butterfly"  was  handled  by  the  mair 
hoist,  being  attacluMl  hy  four  %-in.  ropes  from  the  main  timbers  of  thi 
framework.  It  was  a  great  convenience,  giving  opportunity  for  spread- 
ing out  the  tools  while  working  and  being  capable  of  swinging  to  anj 
desired  corner  of  the  shaft. 
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Advantages  attendant  on  using  a  derrick  are:  (1)  All  surface  work 
is  done  away  with  near  the  collar  of  the  shaft  and  the  danger  of  objects 
falling  on  the  men  at  the  bottom  is  reduced.  The  men  themselves  were 
unloaded  at  least  35  ft.  from  the  collar.  (2)  There  is  no  structure  near 
the  shaft  collar  to  be  injured  by  flying  rock  while  blasting  the  upper 
sections  of  the  shaft.  (3)  The  derrick  is  cheap  to  erect  and  on  the 
completion  of  any  one  job  is  available  for  another.  (4)  By  the  use  of 
two  hoists,  one  for  men  and  one  for  material,  the  work  of  pipe  and 
timber  erection  is  greatly  facilitated.  (5)  By  rotating,  a  great  deal  of 
lifting  is  avoided  both  in  the  shaft  and  around  the  coUar  on  the  surface. 


TISlBEa   HEADrRAME. 


Small  Four-post  Headframe  (By  H.  L.  Botsford).— Fig.  231  illustrates 
a  small  timber  headframe.  It  was  designed  for  use  at  an  exploratory 
shaft,  from  which  it  was  desired  to  ship  ore  from  time  to  time  as  the  work 
of  development  progressed.  Where  long  timbers  are  not  obtainable 
or  are  too  expensive,  the  headframe  may  be  built  in  sections,  with 
intermediate  caps,  and  holding-down  bolts  between  the  sections.  Strap- 
bolts  answer  this  purpose  and  cost  less  than  long  rods  running  the  full 
length  of  the  section,  from  cap  to  sill. 

Reversible  Temporary  Headframe  (By  P.  V.  Burgett). — Fig.  232 
shows  a  round-timber  headframe  suitable  for  shaft  sinking  and  develop- 
ment work.  It  is  very  simple  in  construction,  and  can  be  quickly  and 
cheaply  erected.  As  first  designed,  it  consisted  of  only  the  middle  bent 
A,  the  "rakers"  B,  the  dumping  platform  D,  and  a  4-ft.  sheave  wheel 
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E.  The  permanent  hoisting  engine,  on  the  same  side  of  the  shaft  aa 
"rakers,"  was  to  be  used  for  hoisting.  lAter  it  was  found  that  ihc  hoist- 
ing phint  could  not  be  built  in  time.  So  the  back  braces  C  and  a  2-ft. 
sheave  wheel  F  were  added  to  the  headfnune,  and  a  tempor&ry  hoisting 
engine  and  amall  upright  boiler  were  erected  on  the  oppoate  siJe  of  the 
shaft  from  the  permanent  engine.  The  details  of  the  middle  beut  A 
are  shown  in  the  drawing.  The  back  braces  and  "rakers"  have  no  cross- 
pieces  for  braces  except  those  used  to  support  the  sheave  wheel.  The 
shaft  has  three  compartments;  two  5-ft.  skjpwajrs  and  a  3-ft.  ladderway. 
During  shaft  sinking  the  middle  compartment  was  used  for  hoisting. 

Tripod  Headframe  (By  G.  E.  Le  Veque). — A  servioeable  tripod  h^ad- 
frame  is  made  of  three  32-ft.  poles,  having  12-in.  butts.  Theee  are  bolted 
at  the  top,  aa, shown  in  Fig.  233,  and  a  sheave  hung  from  the  1-in.  bolt. 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  equilateral  triangle. 
The  boiatii^  compartment  is  continued  as  a  6  X  7-ft.  inclosure  by  S  X  t- 
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in.  posts  braced  by  2'  X  6-in.  stringers,  spiked  to  iha  tripod  legs  9  ft 
below  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  chute 
are  built  in,  a  space  4  X  4-ft.  being  left  for  the  bucket  and  a  platform 
built  at  one  side  for  the  lander.  The  dumping  device  conmstB  of  a  chain 
with  a  hook  in  the  free  end,  fastened  to  a  stringer  directly  over  the 
chute.  In  operating,  the  bucket  is  hoisted  to  poidtion  C,  the  chain  is 
hooked  in  the  bail  ring  and  the  cable  slacked,  transferring  the  weight  (tf 
the  bucket  from  the  cable  to  the  chain  and  bringing  the  bucket  directly 
over  the  chute,  where  it  can  be  dumped  by  overturning  to  position  B, 
The  length  of  the  chain  should  be  adjusted  to  allow  the  bucket  to  rest 
lightly  on  the  chute  when  in  dumping  position  and  prevent  its  tumliig 
entirely  over  and  dropping  material  into  the  shaft. 

Prospecting  Headfnune  with  Automatic  Dunqi  (By  Chu-les  Mentzel). 
— A  little  consideration  of  the  stresses  in  a  headframe  and  a  few  minutes 
calculation  will  show  that  a  frame  of  good  design  and  sufficient  strength 
and  stability  for  sinking  purposes  can  be  constructed  at  considerably 
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le»  cost  th&n  the  four-poet  frame,  cross-braced  on  all  sides,  so  often  found 
ma  a  proBpecting  shaft.  In  addition,  the  greater  convenience,  decrease 
in  Borface  attendance  and  greater  speed  in  handling  buckets,  owing  to  the 
■Jf-dumpiog  arrangement,  give  the  type  illustrated  in  Fig.  234  a  decided 
idvsDtage.  This  beadframe  can  be  used  for  either  vertical  or  inclined 
dufta.  In  the  former,  skids  are  easier  to  place  in  the  shaft  than  are 
guides,  and  they  obviate  the  use  of  the  croeshead,  often  a  source  of  danger. 
Where  the  ground  is  good,  all  the  timber  necessary  is  a  wall  plate  about 
nery  8  or  10  ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
ipked  to  the  plates.    Prospecting  shafts  usually  follow  the  ore  and, 


_ _  6a6  Hoiif-ing 

Compartmtnt'         Comparfmenf 


therefore,  are  almost  always  inclined;  an<l  gcnorally  the  inclination  varies 
from  time  to  time. 

The  essential  points  entering  into  the  design  of  a  hcadframc  are  the 
height  of  the  car  used  to  remove  the  hoisted  muck,  and  the  distance  of  the 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  a  frame  with  a 
pocket,  which  will  do  away  with  the  services  of  a  top  man  on  night  shift, 
it  is  calculated  to  hold  about  30  tons  and  to  fit  between  the  front  posts. 

The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  approximately  10  cu,  ft.  capacity  is  usually  about  26  in.  diameter  at 
the  top,  24  in.  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  9 
in.  long  and  1^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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bucket  about  9  cc  10  iz-  brim,  'a*  ':«ir:^iiii.  j^  «ii«rT.  TTte*^  u^  ir-ji-ai?*i 
to  flanges  riveTe«i  iziS:^  A3ii  •£«&aat  ^ae  ^mae?  je  ?aiiw^  Ji  ofiul  :*t*A'^ 
the  view  of  the  l^i-ri.-?:  raeE. 

The  podti'ioi  c<  i^f*^  facKn^  iepesiaF  imiL  'Si^  iisictr  ;c  'lU!  mznnuzic 

derioe  and  the  a:iii:<=r:  -^  -.'igwjttf  iJizwicie.    Zx  TrDi=Qt!*r=ziic  sxar-^ 

the  danger  of  OTcr»ir>r^Tg  is  amiJ.  plii  tit  ac^v    ji'v-Tti'wsr-  istw'r-i 

basts  usually  esLpuoj^L  *o^ru^  iicfisasis.  joii ~*^g^»f  -lii*  iioirn.  ic  :ajf . 

deris,  thimble  ar^i  a.:»:<n  2  f;.  -of  ^:h»^  ^siiCMfi  *>;  ^uluji  r.  crr«*  vrt.-irr 

10  or  12  ft.  as  the  ii?r,A:^?it  fraiL  'sut  iams  *:  "Jit  ii34C»ar  z^-jnr,  ;c  li*-- 

dieave  wheeL     Kn-i-wiz*  Tie  r^iTiipag  x  "ai*^  srjtttTf  i:bi  tiiit  «ji*  :c  '^ 

pillow  blocks.  Tbe  T^ri^  p^yR*  *xl  Te  r'^idlj  j:t?:*r^L     Hitzuc  ^2*t 

famt  posts,  the  t;a'rk  l^r*«*  ^aj  t«  %L'a*x  uss  ::ili:«w*:  >skie  jf  lii* 

&tance  of  the  h-:^.  fr:c  lit  rcGir  n^  ncvr  :3.  tin^  ziiip^Lzi.     I>rfcw 

i£  tangent  to  h^-ist  -ir^zr.  asti  saearn;:.     7!£i!»:r*Cj!aZy  tiit  liz»»  -£r» 

bisecting  the  ang:-e  EAB  k  ir  lit  r«sc  poaiaiiL  *:-:  r»*f»*rr*  -ii**  pLi  :c  i*** 

hoist  and  the  resistirx  pril  cc  lie  jomL    XZ>.  i:«»--*T-^.  zlaj  *:•»■  •n*:-  -fjiaf 

to  the  line  of  the  verd^  pa?;*  v^  -cEisi^re-  fcacilrrj  i^ i  r.  i*  ":«K^€r  iz.  az.j 

eyent  to  place  it  ?C'  ifcat  tbe  f<c^  ^cces  droeKr  m  "iie-  **:««:  a::  F.     T^ 

positions  of  the  po^^  arid  ij^tk  brMcs  iaT*  r^i-w  ':«5«i  >-;^5*^L     T?  fzfi 

oat  how  to  place  ibese  whL  resper;  zc  zht  ibkh  t*  zl^^?::  nrciaifir  bi-w 

the  bucket  rides  on  the  skids.    Tiis  is  scri-wi.  zi  "^  i»liz.  cc  "lie  sLafr. 

and  in  the  eievation  of  the  he^^fr^saft  XL*i  ii  A.     Tbr  ski- is  ar^  ^  :c 

84n.  round  skinned  poks  ci^eased  ai  lijc  parL?  wirrre  t^j  ar^  :asTerft»i  :o 


tiie  wall  plates  and  are  i^aced  so  Tha;  tbe  tcirkr':  rj>t?  re  tijen  as  sbc- 


without  touching  the  wall  p^:es.  Tbe  i.-:njs  i-:  i.-::  mot  into  cir^-ta*."*: 
with  anjnhing  in  the  shaft.  Whh  this  sk)e:-ti  rz-^ie  w^  ha-re  the  r^ctsiioei 
of  the  hoisting  cable  with  respect  lo  the  sLaf:  ar.-i  Leadfranke,  and  can 
locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  aad  a  cap.  and  the  back  braces 
with  two  girts.  The  baner  may  be  1:S  or  1:10.  iepen-iiiig  on  the  siie 
of  the  shaft.  For  a  foundation,  oniinary  Ice  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spike»i  to  :he  orl'tbing  wixh  drift 
bolts.  In  one  frame  10  X  IQ-in.  hewe^l  timber  was  used  and  l-in.  tie 
rods  and  bolts,  and  8  X  8-4n-  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  ?i-in.  tie  rods.  The  front  posts  aiv  s^n 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  TIk* 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft. 
the  horns  ride  on  the  runners  on  the  diunping  skids,  which  are  plactxl 
so  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prewnt 
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Type  No.  4. — When  it  is  not  convenient  to  set  the  supporting  memi 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  piei 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precedir:^* 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  L^^ 
only  one  heav>"  pier  or  tower,  from  which  beams  may  extend  as  cantilever*"^ 
to  support  the  sheave  wheel.     Of  coiu'se,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C"  shaft  of  the  West  Vulcan  mine,  of  the  Pen*^ 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and  2r— 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  yd  - — 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  neaxr' 
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FIG.   236. — THE   FOUR  TYPES  OF   ANQLIQ-SHBAVE    FRAMES. 

the  base  of  the  headframe  and  thence  in  a  westerly  direction  to  the 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  ex- 
tremely flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  are 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  turn, 
that  nearest  the  hoist,  and  a  type-1  frame  for  the  second.  These  new 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  built 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  neces- 
sary so  to  arrange  that  there  should'be  no  interference  with  the  run  of  the 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  structure 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  cored  in 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  and 
profile  in  Fig.  237. 

Typc-1  stnicture  consists  of  a  concrete  base  with  its  top  flush  with  the 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  Each 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  skip 
balance.  A  separate  structure  will  be  built  in  case  the  future  demands  a 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  cross- 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  and 


290  DETAILS  OF  PRACTICAL  MINING 

tained  through  the  12-ft.  bull  wheel,  the  construction  of  which  is 
shown  in  detail.  It  was  built  of  6-in.  channels,  one  forming  the 
cumference  and  the  others  acting  as  braces.  The  wheel  was  atta 
to  the  cast  footstep.  The  circumferential  channel  was  turned  witl 
ribs  out  to  form  a  trough  for  the  actuating  rope. 

Two  hoists  and  a  winch  were  employed  in  conjunction  witl 
derrick.  The  winch  was  used  for  rotating  the  bullwheel.  A  i 
wire  rope  was  wrapped  several  times  around  the  bullwheel  and 
end  brought  back  as  a  tangent  to  a  point  near  the  winch.  The  < 
end  was  brought  around  to  a  point  near  the  first  end  and  turned  ii 
same  direction  by  a  block  and  also  brought  near  the  winch.  On  th 
in.  winch  drmn  a  hemp  rope  was  used,  to  avoid  bending  a  wire  rope 
small  a  radius.  This  rope  had  its  ends  attached  to  the  ends  o 
wire  rope,  one  attachment  being  brought  through  a  block  and  tack 
taking  up  slack. 

The  main  hoisting  cable  passed  over  a  sheave  on  the  end  o 
boom  and  another  on  top  of  the  mast,  down  through  a  5-in.  hole  i 
footstep  casting,  over  another  sheave  attached  to  the  supporting  fi 
work  and  thus  to  the  hoist.  By  this  arrangement  the  swinging  c 
derrick  did  not  interfere  with  the  operation  of  the  rope.  The  ro; 
the  auxiliary  hoist  followed  through  a  similar  series  of  sheaves  plao 
the  opposite  side  of  the  boom  and  mast.  The  slope  of  the  boon 
changed  by  hand  when  necessary,  using  a  block  and  tackle  fron 
top  of  the  mast  to  a  point  near  the  center  of  the  boom.  But  the  bi 
usually  operated  in  the  shaft  center  and  for  that  reason  the  slope  c 
boom  was  seldom  changed.  The  arrangement  of  the  hoists  is  shoi 
the  plan.  The  winch  was  near  the  main  hoist  so  that  the  eng 
had  easy  control  over  both;  each  hoisting  operation  of  course  necessi 
a  turning  of  the  derrick.  Usually  it  was  not  necessary  to  operate 
the  auxiliary  and  main  hoists  at  the  same  time,  but  when  it  was,  a 
man  could  manipulate  the  auxiliary,  as  it  was  used  only  for  mat 
The  main  hoist  had  a  4-ft.  drum  and  15  X  18-in.  cylinders.  The  aux 
had  a  30-in.  drum  and  8  X  10-in.  cylinders.  The  winch  had  a  4  X 
engine. 

The  bucket  was  unguided  in  the  shaft,  but  no  difficulty  wa 
perienced  from  spinning.  It  was  dumped  in  the  usual  manner  b^ 
rope  and  hook  shown.  An  unusual  piece  of  equipment  was  a  plat 
on  which  the  men  worked  while  timbering,  placing  pipe  or  ba 
down  the  sides.  This  so-called  "butterfly"  was  handled  by  the 
hoist,  being  attached  by  four  J^-in.  ropes  from  the  main  timbers  c 
framework.  It  was  a  great  convenience,  giving  opportunity  for  sp 
ing  out  the  tools  while  working  and  being  capable  of  swinging  tc 
desired  corner  of  the  shaft. 
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Advaotages  attendant  on  luing  a  derrick  are:  (1)  All  surface  work 
9  done  away  with  near  the  collar  of  the  shaft  and  the  danger  of  objectn 
Ming  OD  the  men  at  the  bottom  is  reduced.  The  men  themselves  were 
n&loaded  at  least  35  ft.  from  the  collar.  (2)  There  ia  no  structure  near 
the  shaft  collar  to  be  injured  by  fiying  rock  while  blasting  the  upper 
ttctions  of  the  shaft.  (3)  The  derrick  is  cheap  to  erect  and  on  the 
(ompletion  of  any  one  job  ia  available  for  another.  (4)  By  the  u»e  of 
t*o  hoists,  one  for  men  and  one  for  material,  the  work  of  pipe  and 
timber  erection  is  greatly  facilitated.  (5)  By  rotating,  a  great  deal  of 
Bting  is  avoided  both  in  the  shaft  and  around  the  collar  on  the  surface. 
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Small  Four-post  Headfnune  (By  H.  L.  Botsford). — Fig.  231  illustrates 
a  small  timber  headframe.  It  was  designed  for  use  at  an  exploratory 
shaft,  from  which  it  was  desired  to  ship  ore  from  time  to  time  as  the  work 
of  development  progressed.  Where  long  timbers  are  not  obtainable 
or  are  too  expensive,  the  headframe  may  be  built  in  sections,  with 
intermediate  caps,  and  holding-down  bolts  t>etwecn  the  sections.  Strap- 
holts  answer  this  purpose  and  cost  less  than  long  rods  running  the  full 
length  of  the  section,  from  cap  to  sill. 

Reverable  Ten^wrary  Headframe  (By  P.  V.  Bui^ett).— Fig.  232 
shows  a  round-timber  headframe  suitable  for  shaft  sinking  and  develop- 
ment work.  It  is  very  simple  in  construction,  and  can  be  quickly  and 
cheaply  erected.  As  first  designed,  it  consisted  of  only  the  middle  bent 
A,  the  "rakers"  B,  the  dumping  platform  D,  and  a  4-ft.  sheave  wheel 
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E.     The  permanent  hoisting  engine,  on  the  same  side  of  the  shaft  at 
"rakers,"  was  to  be  used  for  hoisting.     Later  it  was  found  that  the  b 
ing  plant  could  not  be  built  in  time.     So  the  back  braces  C  and  a  3 
sheave  wheel  F  were  added  to  the  headframe,  and  a  temporary  hcHi 
engine  and  small  upright  boiler  were  erected  on  the  opposite  side  of  d 
shaft  from  the  permanent  engine.     The  details  of  the  middle  I 
are  shown  in  the  drawing.     The  back  braces  and  "rakers"  have  no  ci 
pieces  for  braces  except  those  used  to  support  the  sheave  wheel. 
shaft  has  three  compartments;  two  5-ft.  skipways  and  a  3-ft.  laddei 
During  shaft  linking  the  middle  compartment  was  used  for  hoist-tnt 

Tripod  Headframe  (By  G.  E.  Le  Veque). — A  serviceable  tripod  h 
frame  is  made  of  three  32-ft.  poles,  having  12-in.  butts.     These  are  botte 
at  the  top,  as  shown  in  Fig.  233,  and  a  sheave  hung  from  the  1-in.  h 
The  bottoms  of  the  poles  are  spread  to  form  a  30-ft.  equilateral  trianf 
The  hoisting  compartment  is  continued  as  a  6  X  7-ft,  inclosure  by  6  X  6 


in.  posts  braced  by  2  X  6-in.  stringers,  spiked  to  the  tripod  legs  9  ft.] 
below  the  sheave.  Eight  ft.  above  the  shaft  collar  a  landing  and  cbutal 
are  built  in,  a  space  4  X  4-ft.  being  left  for  the  bucket  and  a  platform! 
built  at  one  side  for  the  lander.  The  dumping  device  consists  of  a  chainl 
with  a  hook  in  the  free  end,  fasteneil  to  a  stringer  directly  over  tha| 
chute.  In  operating,  the  bucket  is  hoisted  to  position  C,  the  chain  i 
hooked  in  the  bait  ring  and  the  cable  slacked,  transferring  the  weight  ol  | 
the  bucket  from  the  cable  to  the  chain  and  bringing  the  bucket  directly  J 
over  the  chute,  where  it  can  be  dumped  by  overturning  to  position  8.1 
The  length  of  the  chain  sliould  be  adjusted  to  allow  the  bucket  to  restl 
lightly  on  the  chute  when  in  dumping  position  and  prevent  its  turnii^l 
entirely  over  and  dropping  material  into  the  shaft. 

Prospectiag  Headframe  with  Automatic  Dump  (By  Charles  Mentzel). 
— A  little  consideration  of  the  stresses  in  a  headframe  and  a  few  minutes  J 
calculation  will  show  that  a  frame  of  good  design  and  sufficient  strength  J 
and  stability  for  sinking  purposes  can  be  constructed  at  considerably  I 
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■  cost  than  the  foar-poet  frame,  croaft-braced  on  all  ddes,  so  often  found 
t  giv  a  proepectinf;  abaft.  In  addition,  the  greater  convenience,  decreaup 
I  ii  nrfftce  attendance  and  greater  speed  in  handling  buckets,  oning  to  the 
I  alMuiiipinK  arrangement,  give  the  tj-pe  illustrated  in  Fig.  234  a  deride<l 
[  adnotage.  This  headframe  can  be  used  for  either  vertical  or  inclined 
dufta.  Id  the  former,  sidds  are  easier  to  place  in  the  shaft  than  are 
»,  aod  they  obviate  the  use  of  the  croeshead,  often  a  source  of  danger. 
I  Wbere  the  ground  is  good,  all  the  timber  necessary  is  a  wall  plate  about 
I  tnrj  8  OT  10  ft.  tightly  wedged  to  the  ends  of  the  shaft.  The  skids  are 
:  pbd  to  the  plates.    Prospecting  Bhofte  usually  follow  the  ore  and, 


therefore,  are  almost  always  inclined;  and  (^'ncrnlly  the  inrliiiation  vurir^ 

from  lime  to  time. 

The  essential  points  entering  into  the  design  of  a  headframe  arc  the 

height  of  the  car  used  to  remove  the  hoisted  muck,  and  the  distance  of  the 
hoist  from  the  shaft.  If  it  is  considered  advisable  to  build  a  frame  with  a 
pocket,  which  will  do  away  with  the  ser%'iccs  of  a  top  man  on  night  shift, 
it  Ls  calculated  to  hold  about  30  tons  and  to  fit  between  the  front  posts. 
The  construction  of  the  bucket  is  the  next  consideration.  A  bucket 
of  approximately  10  cu.  ft.  capacity  is  usually  about  26  in.  diameter  at 
the  top,  24  in.  at  the  bottom  and  about  34  in.  deep.  Two  horns,  8  or  9 
in.  long  and   1^^  in.  in  diameter,  are  fastened  to  opposite  sides  of  the 
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■  Mit"  iii:iiiiotor  of  the  sh»-av»-  i:.-:  ::-e  -izr  •. :  •!>•• 

•''*ril  prists  can  be  reailily  '.•-■a-*-!.     H^vir.z  :L- 

'•rart'S  niav  \)e  drawn  as  f«/!'.tw«:  Sale  of  'hr 

^  from  the  collar  as  shown  in  th*^  'iLieram.     D.-jt 

drum  and  sheave.     The«>r»::ti«aliy  :h*  line  AD 

li'f  A'-4fi  is  in  the  best  portion  to  re^i-eive  '':.*-  p-il!  of  •h»- 

j'SjVting  pull  of  the  load.     AD,  however.  iiAis^y  '<•  t*>j  •  '.r^- 

■i  the  vertical  posts  toenstire  stability,  and  it  U  >i*-":er  in  ar.y 

j'i:ne  it  so  that  the  foot  comes  closer  to  the  ho>-  at  F.     T*:-- 

^  of  the  posts  and  back  braces  have  now  been  df-«:d».-:l.     To  tirid 

A*  to  place  these  with  respect  to  the  shaft  we  mu-!  ^rir,.-i'i»rr  h'jw 

I'ket  rides  on  the  skids.     This  is  shown  in  the  plan  of  the  rha:\ 

I  the  elevation  of  the  headframe  and  at  .4.     The  ^kii*  ar»-  »>-  '-r 

ound  skinned  poles  dressed  at  the  parts  where  they  ar-  ::i.-^»ri^-d  to 

JI  plates  and  are  placed  so  that  the  bucket  ridf*  on  thf rn  a-  -h*r>\u. 

It  touching  the  wall  plates.     The  horns  do  nor  conie  into  ••(.nTafr 

nything  in  the  shaft.     With  this  sketch  made  wf  ha%v-  the  p^jsition 

hoisting  cable  with  resj)ect  to  the  shaft  and  headframe,  and  can 

the  posts  and  back  braces. 

!  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
TO  girts.  The  batter  may  l^e  1:8  or  1:10.  defx-ndinji  on  the  size 
shaft.  For  a  foundation,  ordinar>'  log  cribwork  is  built  up  and 
ith  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
In  one  frame  10  X  10-in.  hewc*d  tinilx*r  was  usrd  and  1-in.  tie 
J  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  snialler  frame  was  con- 
1  of  8  X  8-in.  timlx?r  and  ^^-in.  tie  roils.  The  front  posts  are  set 
nclination  of  the  shaft  and  are  connected  with  the  back  braces 
ns  of  girts  and  tie  rods. 

shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
g  skids  of  8  X  8-in.  timber  Ix^gin  about  6  ft.  below  the  dump  and 
ed  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
ns  ride  on  the  nmners  on  the  dumping  skids,  which  are  placed 
the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
th  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prevent 
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the  bucket  from  tipping  on  the  horns  at  this  point.  The  bucket  conC 
up  the  (lumping  skids  until  the  horns  drop  into  a  dap  on  each  skid^ 
this  point  the  hoist  is  stopped  and  the  bucket  allowed  to  awing  by  g 
thus  dumping.  The  bucket  is  now  raised  a  foot  or  so  and  then  low 
In  lowering,  the  horns  engage  trippers  which  are  thrown  over  the  < 
allowing  the  horns  to  slide  down  without  catching  in  the  dapa. 
trippers  then  swing  back  by  gravity  leaving  the  daps  free  to  h<^c 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  is  simple  and  can  l>e  made  by  any  mine  t 
smith.  The  construction  is  shown  on  the  right  of  Fig.  234.  The  tr 
E  is  shown  in  full  Imes  in  its  normal  position.  When  the  horn  B  en] 
it  on  its  down  trip  it  carries  it  with  it  until  it  is  stopped  by  the  catc 
This  enables  the  horn  to  go  past  the  dap  C  without  being  stopped  I 
as  shown  by  the  dotted  lines.  After  the  bucket  has  passed,  the  trip 
swings  back  to  its  first  position  by  gravity,  since  the  lower  part  of   ' 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the  d 
which  should  be  at  least  2  in.  deep,  is  made  of  ^  X  2-in.  iron  bolted  Sui 
with  the  timber.  The  tripper  is  best  made  of  5^  X  3-in.  iron  and  a 
20  in.  long  and  should  swing  from  a  1-in.  bolt.  The  construction  is  a 
parent.  A  headframe  of  this  description  can  be  built  at  a  cost  of  a 
$50  for  a  small  one  and  $150  for  a  larger  one,  including  all  material  a 
labor.  Any  carpenter  of  ordinary  ingenuity  should  have  no  troubl 
designing  and  framing  it.  For  vertical  shafts  the  same  form  can  be  u 
carrying  the  skids  up  and  bending  them  at  the  collar  to  meet  the  fra 
at  the  dump.  A  few  saw  cuts  on  the  inside  of  a  green  pole 
possible  to  bend  it  through  a  considerable  angle  without  breaking, 
course,  a  roller  for  the  cable  is  required  at  the  shaft  collar  in  this  e 
Substitute  for  SmaU  Headframe  (By  Walter  R.  Hodge}.— The  t 
of  head  rigging  shown  in  Fig.  235  has  been  used  in  many  places  o 
Mesabi  range  in  sinking  test  pits  and  shallow  timber  shafts.  It  woulj 
be  useful  in  most  places  where  a  temporary  headframe  is  needed  fol 
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daDow depths.  It  consists  of  two  pieces  of  round  timlHT  a)>f)ut  28  ft. 
tag,  supported  a  little  more  than  half  way  toward  the  small  vnd  hy  :i 
nn^ymade  l)ent  slightly  inclined.  The  large  end  is  wei^htcMl  with 
wte  rock  or  timber.  The  two  timbers  arc  set  close  tojrrther  and  tin* 
invie revolves  between  them.  The  sheave  is  retained  in  place  by  two 
eoDire  or  simply  revolves  between  two  hea\'y  peps  driven  in  the  lo^s. 
fcfh  a  device  may  do  good  work  to  a  depth  of  2(X)ft.  A  smair'pufTir** 
is  nsidly  the  source  of  power  on  the  Mesabi.  A  windlass  may  I»o 
famed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  frer 
Iron  obstructions. 

TURN  SHEAVES 

rnm-sheave  Types  (By  Floyd  L.  Burr). — In  any  turn-sheave  franu* 
■iitever,  the  sheave  wheel   will   Ix?  supported  by  a  pair  of  mnnbrrs 
•IwBeaies  lie  in  planes  parallel  to  the  plane  of  the  sheave.     (iciiiTally 
*fe  the  plane  containing  these  two  axes  will  l>e  at  right  angl<*s  to  ilie 
A^sneof  the  .sheave.     These  meml>ers  will  usuallv  at  their  ends  franu'  into 
fflain  supports  which  are  vertical,  horizontal  or  at  right  angles  to  thf 
fflfave  supports.    Four  types  of  turn-sheave  or  angle-sheave  frame  may 
ierpcogijized. 

Type  Xo.  1. — When  the  line  of  the  resultant  of  thc»  two  rojx's  is  stiMj) 
Mfj  either  upward  or  downward,  the  principal  part  of  tin*  frarm*  may 
'iie  the  form  of  a  pair  of  members  parallel  to  the  resultant  n  aching 
CDffard  into  the  air  from  a  concrete  or  other  base.  Tlic»  sheave  is  at- 
A'-he^J  to  theses  members  and  the  stress,  tension  or  compres^^ion  dependinu 
pon  the  direction  of  the  resultant,  is  transmitted  to  the  (•on<'rete  I)ase, 
ii'^h  by  \'irtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stillness 
/reads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
■end  l^earing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
litally.  The  tension  or  compression  members  may  be  of  st<'el  or  wood. 
Type  Xo.  2. — When  the  line  of  the  resultant  is  conij)arativeIy  fiat, 
'frame  may  consist  essentially  of  a  pair  of  strut-beam  menil»ers  parallel 
the  resultant,  framed  Ixjtween  two  piers  or  towers,  one  or  both  of 
ich  will  tend  to  overturn  in  a  longitudinal  dinu-tion  when  the  rope*  is 
^^sf-d.  The  piers  or  towers  may  be  of  steel  or  w(K»d  or  concrete?  or 
iforced  concrete,  while  the  strut-beam  may  Ix?  of  wood,  steel  or  rein- 
ed concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
iC  of  their  stability  from  diagonal  tension  or  compression  braces 
:hing  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 
Type  Xo.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  tyix) 
ay  be  set  with  the  supporting-beam  members  normal  to  \ho  resultant, 
his  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
V,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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h  B?  HOC  coovenient  to  set  the  supporting  mem) 
I  lo  the  Eiie  of  the  resultant,  these  members  i 
tSimiufi  and  supported  by  two  towers  or  p 
are  of  efxsae  a  combinatiiMi  ot  those  in  the  prece 
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ri.  tot;  t»B$c.  lORKitfe  a 


enaxied  that  m  the  last  three  tjrpes  there  mi 
^  ver.  mxn  which  beams  may  extend  as  cantil 
Of  course,  many  variations  are  possil 
of  these  various  types. 
C"  «haft  of  the  West  Vulcan  mine,  of  the 
Mkh..  giines  an  illustration  of  t3rpes  1  8 
from  the  hoist  house  travel  about  i 

to  the  north  to  a  point 


Devot 


n'.\  r>M5. — r^s  Fvxrx  rrPEis  or  angle-sheave  frames. 

:iji*  >«fc^^f  ,"£  :be  b^-sifr^inie  and  thence  in  a  westerly  direction  t 
'iirtyiscsf^ivf^  li:  :beir  irarel  to  the  east  and  north,  the  ropes  ri 
irtrcji'^o  £i:.  wtL:>  i-  ri^in^  to  the  west  toward  the  headsheaves  th< 
jc^c.  7S;  vVC''ii:ior-5  ihiK^  called  for  a  t\-pe-2  frame  for  the  first 
:>-*:  rii^j^::^^^  :rje  hvis:,  and  a  type-1  frame  for  the  second.  Thes< 
:r*r.x*s  wvre  :o  r^^ciaw  i.'Jd  decayed  wooilen  structures  and  had  to  be 
Ar.c  v.vivie  rt*3iv:y  for  isso  Ivforv  disturbing  the  old  ones.  It  was  also  ] 
^jjfcT^-  j^^  tv^  irranic  that  there  should'be  no  interference  with  the  run 
TVCV5  :r.:o  the  oKi  structures  and  in  the  case  of  the  t\T)e-2  new  strt 
:>/;:^'  Tv  :v^  h^.i  to  n:n  thn>uph  the  frame — indeed,  through  holes  co 
V  v:o  >,:  :ho  vvr.v'i\''to  pieK^    The  general  relations  are  shown  in  plai 

Tyix^l  siniotun^  consists  of  a  concrete  base  with  its  top  flush  wit 
CT\v.;ni  sun'aiv.  from  which  emerge  three  steel  frames  on  a  slant. 
irAr.io  is  to  supjx^rt  a  sheave,  one  each  for  the  cage,  the  skip,  and  th< 
lvi!aiux\  A  separate  structure  will  be  built  in  case  the  future  dema 
^^H^o  balance.  Each  frame  consists  of  a  pair  of  steel  members  < 
braotHl  together  rigidly  below  the  open  space  occupied  by  the  shea  v. 


TlMBBe 


^TRUCTVSBs 


300  DETAILS  OF  PRACTICAL  MINING 

provided  with  crosspieces  at  the  lower  end  for  anchorage  into  the  co 
Crete.  The  concrete  base  slab  is  about  7  ft.  deep;  the  steel  memlx 
reach  nearly  to  the  bottom  and  extend  above  the  concrete  to  a  poi 
just  above  the  bearings  of  the  sheave  wheel.  The  balance-rope  shea 
will  be  6  ft.  in  diameter;  the  others  are  10  ft.  The  intersection  points  w 
placed  about  flush  with  the  ground  level,  f^h  member  is  made  up 
an  I-beam  with  a  channel  riveted  to  its  upper  flange,  giving  stiffness 
two  planes.  The  bearings  for  the  sheave  rest  upon  the  upper  flange^ 
channel  web,  and  are  attached  by  bolts  which  reach  through  the  bott 
flange.  Angle-steel  braces  are  attached  to  these  members  near  tl 
upper  ends  and  reaching  down  to  auxiliary  anchorage  piers  help  to  a 
the  main  members  against  the  bending  stresses  which  occur  by  rea 
of  the  eccentricity  of  the  position  of  the  center  of  the  sheave.  1 
placing  of  the  bearings  on  one  flange  of  the  members  is  not  a  thoroug 
satisfactory  detail  and  in  futiu*e  installations  an  attempt  at  improvena 
will  be  made.  The  center  of  the  sheave  and  the  resultant  should  coin< 
with  the  plane  of  the  center  lines  of  the  members,  and  thus  do  away  ^ 
practically  all  bending  moment. 

The  concrete  base  being  all  below  the  grotmd  level,  the  placing  of 
concrete  was  exceedingly  simple.  The  mixer  was  set  up  at  one  edgi 
the  excavation  and  after  the  steel  members  had  been  placed  in  pre 
position  the  concrete  was  merely  poiu'ed  direct  from  the  mixer  into 
forms — the  excavation  was  in  an  old  rock  fill  and  would  not  stand  with 
form  work.  About  75  cu.  yd.  of  concrete  was  consiuned.  Consider! 
irregular  reinforcement  was  placed  in  the  concrete  with  the  idea  of  bi 
ing  it  together  to  act  as  one  mass  and  suspend  it  from  the  steel-w< 
This  reinforcement  consisted  of  old  steel  rope  IJ^  in.  or  IJ^  in.  in  a 
A  force  of  nine  men  spent  one  and  one-half  days  at  the  work  of  act 
concreting. 

The  ropes  approaching  these  sheave  wheels  from  a  lower  elevat 
had  to  run  under  the  surface  of  the  ground  for  about  35  ft.  from  tl 
intersection  with  the  slope  of  the  hill.  The  elevation  of  the  intersect 
points  was  purposely  fixed  so  that  the  ropes  would  enter  below  the  surf 
in  order  to  pass  under  the  rock  and  ore  tramway  tracks.  It  was 
practicable  to  build  concrete  tunnels  or  conduits  for  the  ropes  on  acco 
of  their  position  about  15  ft.  above  and  directly  over  an  old  tur 
through  which  the  old  ropes  entered  the  deep  pit  containing  the 
angle  sheaves.  Therefore  it  was  decided  to  let  the  ropes  run  each  throi 
a  sleeve  or  conduit  consisting  of  a  length  of  old  discarded  36-in.  si 
stack.  These  pieces  of  stack  were  suspended  from  stringers  spann 
the  old  tunnel  and  uncertain  ground.  After  the  ropes  were  put  i 
operation  in  the  new  sheaves,  the  old  pit  and  tunnel  were  filled  \i 
waste  mine-rock  up  to  and  over  the  conduits.     The  extreme  depth 
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the  ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
ttd  of  course  at  the  point  of  entering  the  sheave  is  nothing. 

Type'2  structure  shown  in  Fig.  238a  consists  of  a  concrete  base  12  ft. 
wide,  25  ft.  long,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
ft.  high  by  8  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
leoeral  ground  surface.  The  piers  are  placed  symmetrically  with  the 
enter  lines  of  the  base  and  there  is  12)^  ft.  clear  space  between  them, 
le  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
iltants  and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
le  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
e  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
zsited  one  above  another  and  spanning  the  distance  between  the  two 
»re.  Provision  has  been  made  for  four  sheaves  though  there  are  now 
ly  the  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
3  only  partially  installed  and  will  be  completed  whenever  needed, 
nsion  in  the  rop^  produces  compression  in  the  steel  members  which 
sh  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
vard  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
*rkings  below  that  there  is  a  possibiUty  of  some  settlement.  For  this 
ison  it  was  considered  necessary  to  build  so  that  the  steel  members 
lid  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
tlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
se, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
tt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
ace  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
essive  stress  therein  nor  to  put  an  additional  overturning  moment  or 
reading  force  on  the  piers. 
The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
lile  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
5  ropes  in  use  are  l}^i  in.,  but  13^-in.  ropes  were  assumed  in  the  compu- 
tions.  The  balance  ropes  were  assumed  to  be  J4  in.  The  base  slab 
Ls  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
►rthwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
ntinuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
rded  Ij^-in.  and  l34-in.  steel  ropes.  These  ropes  were  used  rather 
vLshly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
er  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
ere  is  no  definite  requirement  for  such  reinforcement.    The  function 
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of  this  southeast  pier  is  to  furnish  weight  for  stability  of  the  whole  st  rue- 
tore  and  to  support  the  dead  weight  of  the  steel  frames  and  their  sheaves. 
It  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  been  excavated  and  forms  for  the  piers 

erected,  a  number  of  long  ropes  were  laid  in  a  longitudinal  direction  in 

the  bottom,  then  about  18  in.  of  concrete  was  placed,  embedding  the 

ropes  about  2  or  3  in.  from  the  bottom.    Also  at  each  end,  there  were 

embedded  certain  anchorages  made  of  old  rails.    These  supported  hori- 

imtal  rails  at  the  inside  points  of  junction  between  the  piers  and  the 

hise.   They  were  to  serve  a  little  later  to  take  the  strain  arising  from 

t^Jitening  the  inside  face  ropes.     The  ends  of  the  long  ropes,  the  middle 

JwrtioDs  of  which  were  now  embedded  in  the  18  in.  of  concrete,  were 

FKked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 

their  outside  faces.    Their  upper  ends  were  wired  to  strong  wooden 

ittms  which  had  been  supported  by  bents  over  the  forms.    The  rest  of 

theae  ends  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 

onbedded  into  the  bottom  of  the  remaining  3^  ft.  of  base.     It  should 

be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 

embedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 

of  the  base. 

The  other  series  of  ropes  was  now  put  in  place.  These  followed  down 
the  inside  face  of  one  pier  form,  'then  behind  the  anchorage  bar  men- 
tioned above,  thence  horizontally  across  the  intervening  12J^  ft.  to  the 
other  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
slab,  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.  This  latter  series  is  of  the  greatest  impor- 
tance, since  it  provides  the  cantilever  reinforcement  of  the  northwest 
pier.  The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
after  the  ropes  had  been  well  tightened  by  use  of  the  tackle.  Concrete 
was  then  poured  to  complete  the  base  and  the  piers.  The  pier  forms 
were  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
freezing  precaution  and  to  make  the  forms  watertight.  Concrete  was 
mixed  in  proportions  varying  from  1 : 2  : 4  to  1 : 3  : 5. 

The  concreting  plant  consisted  of  a  No.  11  Cube  mixer  with  loading 
skip,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
a  36-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
which  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
chute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
the  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
was  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
tional days  were  consumed  in  the  concreting.  The  concrete  amounted 
to  104  cu.  vd. 

An  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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the  bucket  from  tipping  on  the  horns  at  this  point.  The  bucket  coi 
up  the  dumping  sidds  until  the  horns  drop  into  a  dap  on  each  ski 
thia  point  the  hoist  is  stopped  and  the  bucket  allowed  to  swing  by  (t 
thus  dumping.  The  bucket  is  now  raised  a  foot  or  so  and  then  )< 
In  lowering,  the  horns  engage  trippers  which  are  thrown  over  th 
allowing  the  horns  to  slide  down  without  catching  in  the  dape 
trippers  then  swing  back  by  gravity  leaving  the  daps  free  to  h- 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  is  simple  and  can  be  made  by  any  mine 
smith.  The  construction  is  shown  on  the  right  of  Fig,  234.  The 
E  is  shown  in  full  lines  in  its  normal  position.  When  the  horn  B  e 
it  on  its  down  trip  it  carries  it  with  it  until  it  is  stopped  by  the  ci 
This  enables  the  horn  to  go  past  the  dap  C  without  being  stoppec 
as  shown  by  the  dotted  lines.  After  the  bucket  has  passed,  the 
swings  back  to  its  first  position  by  gravity,  since  the  lower  part 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the 
which  should  be  at  least  2  in,  deep,  is  made  of  %  X  2-in.  iron  bolte 
with  the  timber.  The  tripper  is  best  made  of  ^i  X  3-in,  iron  and 
2(1  in.  long  and  should  swing  from  a  1-in,  bolt.  The  constructiot 
piirt-nt.  A  hcadframe  of  this  description  can  be  built  at  a  cost  of 
$50  fur  a  small  one  and  $150  for  a  larger  one,  including  all  mater 
hibor.  Any  carponter  of  ordinary  ingenuity  should  have  no  troi 
di'winninK  anil  framing  it.  For  vortical  shafts  the  same  form  can  b 
f;uiyiiin  the  skids  up  and  bending  them  at  the  collar  to  meet  the 
at  llic  diuiip.  A  few  saw  cuts  on  the  inside  of  a  green  pole  n: 
IKis.-iilili-  to  Ih'ihI  it  through  a  considerable  angle  without  breakin 
I'oiiisc,  ii  roUi'r  for  Iho  cable  is  required  at  the  shaft  collar  in  thi 
Substitute  for  Small  Headframe  (By  Walter  R,  Hodge).— Th 
(if  head  rijininK  shiiwn  in  Fig.  235  has  been  used  in  many  places 
Mi's:il>i  riuiKC  in  sinking  test  pits  and  shallow  timber  shafts.  It 
1h'  useful  in  luo^t  places  where  a  temporary  headframe  is  need 
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the  bucket  from  tipping  on  the  horns  at  this  point.  The  bucket  o 
up  the  dumping  skids  until  the  horns  drop  into  a  dap  on  each  si 
this  point  the  hoist  is  stopped  and  the  bucket  allowed  to  swing  by  gravity 
thus  dumping.  The  bucket  is  now  raised  a  foot  or  so  and  then  loweied 
In  lowering,  the  horns  engage  trippers  which  are  thrown  over  the  dapV 
allowing  the  horns  to  sUde  down  without  catching  in  the  daps.  T 
trippers  then  swing  back  by  gravity  leaving  the  daps  free  to  hold  t 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  is  simple  and  can  be  made  by  any  mine  blaofc 
smith.  The  construction  is  shown  on  the  right  of  Fig.  234.  The  triiqM 
E  is  shown  in  full  lines  in  its  normal  position.  When  the  horn  B  en( 
it  on  its  down  trip  it  carries  it  with  it  until  it  is  stopped  by  the  catch  D. 
This  enables  the  horn  to  go  past  the  dap  C  without  being  stopped  by  it, 
as  shown  by  the  dotted  lines.  After  the  bucket  has  passed,  the  trippa^ 
swings  back  to  its  first  position  by  gravity,  since  the  lower  part  of  t 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the  dap  Cj 
which  should  be  at  least  2  in.  deep,  is  made  of  %  X  2-in,  iron  bolted  fiusb 
with  the  timber.  The  tripper  is  best  made  oi  %  X  3-in.  iron  and  about 
20  in.  long  and  should  swing  from  a  1-in.  bolt.  The  construction  is  a 
parent.  A  hcadframe  of  this  description  can  be  built  at  a  cost  of  abouC 
$50  for  a  small  one  and  $150  for  a  larger  one,  including  all  material  and 
labor.  Any  carpenter  of  ordinary  ingenuity  should  have  no  trouble  in 
designing  and  framing  it.  For  vertical  shafts  the  same  form  can  be  xtaeAf 
carrying  the  skids  up  and  bending  them  at  the  collar  to  meet  the  frame 
at  the  dump.  A  few  saw  cuts  on  the  inside  of  a  green  pole  make  !t 
possible  to  bend  it  through  a  considerable  angle  without  breaking.  Of 
course,  a  roller  for  the  cable  is  required  at  the  shaft  collar  in  this  c 

Substitute  for  SmaU  Headframe  (By  Walter  R.  Hodge).— The  type 
of  head  rigging  shown  in  Fig.  235  has  been  used  in  many  places  on  the 
Mesabi  range  in  sinking  test  pits  and  shallow  timber  shafts.  It  would 
be  useful  in  most  places  where  a  temporary  headframe  is  needed  tof 
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haDow  depths.  It  consists  of  two  pieces  of  round  timber  about  28  ft. 
ong,  supported  a  little  more  than  half  way  toward  the  small  end  by  a 
oughly  made  bent  slightly  inclined.  The  large  end  is  weighted  with 
iraste  rock  or  timber.  The  two  timbers  are  set  close  together  and  the 
iheave  revolves  between  them.  The  sheave  is  retained  in  place  by  two 
hilars  or  simply  revolves  between  two  heavy  pegs  driven  in  the  logs. 
Such  a  device  may  do  good  work  to  a  depth  of  200  ft.  A  small  "  puflFer  " 
is  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  be 
framed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
from  obstructions. 

TURN  SHEAVES 

Turn-sheave  Types  (By  Floyd  L.  Burr). — In  any  turn-sheave  frame 
whatever,  the  sheave  wheel  will  be  supported  by  a  pair  of  members 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
also  the  plane  containing  these  two  axes  will  be  at  right  angles  to  the 
plane  of  the  sheave.  These  members  will  usually  at  their  ends  frame  into 
main  supports  which  are  vertical,  horizontal  or  at  right  angles  to  the 
sheave  supports.  Four  t3rpes  of  tumnsiheave  or  anglensheave  frame  may 
be  recognized. 

T>'pe  No.  1. — When  the  line  of  the  residtant  of  the  two  ropes  is  steep 
and  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  parallel  to  the  residtant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.  The  sheave  is  at- 
tached to  these  members  and  the  stress,  tension  or  compression  depending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
which  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiffness 
spreads  the  compression  over  a  suflScient  area  of  the  soil  beneath,  while 
by  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
zontally. The  tension  or  compression  members  may  be  of  steel  or  wood. 
Type  No.  2. — When  the  line  of  the  resultant  is  <5omparatively  flat, 
the  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 
t^  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
which  will  tend  to  overturn  in  a  longitudinal  direction  when  the  rope  is 
stressed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
some  of  their  stability  from  diagonal  tension  or  compression  braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Type  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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Type  No.  4. — When  it  is  not  convenient  to  set  the  supporting  member 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  mftr 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  pierss 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precedia.. 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  tjrpes  there  may  b^ 
only  one  heav^-  pier  or  tower,  from  which  beams  may  extend  as  cantilevers 
to  support  the 'sheave  wheel.     Of  course,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C"  shaft  of  the  West  Vulcan  mine,  of  the  Penn 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  t3rpes  1  and  2. 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  yd. 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  near 
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the  base  of  the  headframe  and  thence  in  a  westerly  direction  to  the 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  ex- 
tremely flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  are 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  turn, 
that  nearest  the  hoist,  and  a  type-1  frame  for  the  second.  These  nevt 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  built 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  neces- 
sary so  to  arrange  that  there  should'be  no  interference  with  the  run  of  the 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  structure 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  cored  in 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  and 
profile  in  Fig.  237. 

Typc-1  structure  consists  of  a  concrete  base  with  its  top  flush  with  the 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  Each 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  skip 
balance.  A  separate  structure  will  be  built  in  case  the  future  demands  a 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  cross^ 
bracecl  together  rigidly  below  the  open  space  occupied  by  the  sheave  and 
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-I-  -::e:  tt"*  'rrj^frL-riV-?  a:  ^he  lower  end  for  anchorage  into  t 
.----■.     Tir   :•:- ■r^-'T  '-.jje  slib  is  about  7  ft.  deep;  the  steel  n 
-- -   ii  z.'-±r"  ":   "~r  :«::".«:ei  and  extend  above  the  concrete  to  . 
■  ^^-   1  •  "t  "1-   >j-'i:uts  •;•:  '.a-r  ?heave  wheel.     The  balance-rope 
-^'      t:  :  *".  -7-  L_L:-_-f-r: ;  'L-r  v:her5  are  10  ft.     The  intersection  poim 
-,  i.:^.i  iOi*  i  ::?ii  "^l*-  "lii-e  cro'^ind  level.     Each  memlx>r  is  made 
i^_  \^:k\lZ-  '^r-  i.  :r_ir.=.'r'  rlvere'i  to  it*  upper  flange,  giving  stiffn 
-V    T  i"r-i.     T'.'--:    •7ir.~£s  i.T  ^Vlk  sheave  rest  upon  the  upper  flan^ 
.  -.^   zk:  -v-       i".  i  ij^f  i— iohe^i  Vy  rx^ks  which  reach  through  the  be 
tirrr.     A'iT-v-^fL   '  ri.-v*  are  attached  to  these  members  near 
,  ■ ;.  '  f-  ■.-?  1-  i  :":i.:lLr.£  iown  to  auxiliar>-  anchorage  piers  help  to 
.  -T.  7-rr-  rr?  iTii-S'  the  bending  stresses  which  occur  b}*^  re- 
■^'.^z'y.iry   .:  :":!•?  >>*ition  of  the  center  of  the  sheave.    '. 
•. .     .:    *  ■ :-:    *■■  :.yj^^  : "  •:r.e  dange  of  the  members  is  not  a  thoroup 
r^-  .-:  •-  -   -    *.-:".^-  ii- :  :r.  rMfire  installations  an  attempt  at  improvem 
.•-  w.      T:.-:  >::".:r:r  of  :he  sheave  and  the  resultant  should  coinc 
. :  :>--:  .>r-:cr  lines  of  the  members,  and  thus  do  away  w 

■;'* :  ;•  ■    >-:  Vas:  -.liiic  :ill  below  the  groimd  level,  the  placing  of  ti 
•      --:■.*   v.'.>  :\.-:>;-i.>..4:-y  sin: pie.     The  mixer  was  set  up  at  one  edge 

;\..=.-  •■  ;•-  .c-i  Ar'Tcr  :r.e  steel  meml^rs  had  been  placed  in  prop* 
.-«>... .v  V.  .T^::^  -^-.is  :r.erely  poured  direct  from  the  mixer  into  tb 

■  >     - : :  :  x...-.-  A".  :.  '.vAs  ir.  ar^  old  nx'k  fill  and  would  not  stand  withoU 
■  '  ■   •    -v       V  V  .:"  "*     :.  V.:.  of  i.vnorete  was  consumed.     Considerabl 

-  c  :  •'  "^  ■  ".  ->*.:-  -vis  iva-xv:  i::  the  concrete  with  the  idea  of  bind 

^    ■       ^  --•..'  ^.s  ..r.c  r.:a.<s  and  suspend  it  from  the  steel-work 

."    <  -  ■       :  -  ;-.:.>:>:tvl  o:  old  steel  rope  l?s  ui*  or  \}^  in.  in  siw 

V  •  :■-;:  -iv:'^  s:>:z:  one  and  one-half  da\"s  at  the  work  of  actus 

•  -•■■-*■  ■  ■ ." 

'.•.v>  .-.vr-*,\=  ;>.:?.»:  :r.ese  sheave  wheels  from  a  lower  elevatio 

■  .   -  .-    .:-..?  :.■■;  sv.rrVi^e  of  the  ground  for  about  35  ft.  from  thei 
.->i; .       •    ••  -.   :'.-;  >*;:v  o:  :ho  hill.     The  elevation  of  the  intersectio 

^  A. ^  •*.•.-•.  -<*;.  r.xvv;  s.-*  that  the  ropes  would  enter  below  the  surfac 

- :  ■  -.wn-  •.:..  ;-.'r  t'l.o  r^vk  and  ore  tramway  tracks.  It  was  nc 
v.:.  • .  ..  .  V  ■..."•■  :.  r.v'rito  f.innols  or  conduits  for  the  ropes  on  accour 
.■•"  :  ■;.-  ■••-.•..•.'.  .iS  ".::  1*>  ft.  i^iwc  and  vlirectly  over  an  old  tunni 
:  -v -.^  V. .  ..>.  :V.;^  . ". ;  r^^:>^^>  or.toriHl  the  iloop  pit  containing  the  ol 
..  ^  -  .,. .  .^.  r':.."::  ro  i:  was  vii\*idod  to  lot  the  ropes  run  each  throug 
/.  -  ••.  ;■  .-  .v^v.iv.i:  :.'!.>'s:;i\c  of  a  length  of  old  discarded  3G-in.  ste< 
>  .  N  VV.i-;^  :>u\v'<  v^:  staok  wore  susix^ndod  from  stringers  spannin 
:  .  .  \l  :•.:■..'.  ;.-  :  ;;:iiertain  ground.  After  the  ropes  were  put  int 
v-.v..'.,  :.  v.  :\\<  \w\\  sheaves,  the  old  pit  anil  tunnel  were  filled  wit 
\\.\>:v   V...:  i-'v  .k  up  tv»  ami  over  the  conduits.     The  extreme  depth  < 
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ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
of  course  at  the  point  of  entering  the  sheave  is  nothing. 
Ty^2  structure  shown  in  Fig.  238a  consists  of  a  concrete  base  12  ft. 
25  ft.  l(mg,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
Mgh  by  8  ft.  wide  by  5  ft.  long.    The  top  of  the  base  is  flush  with  the 
ground  surface.    The  piers  are  placed  syinmetrically  with  the 
lines  of  the  base  and  there  is  12J^  ft.  clear  space  between  them, 
long  center  line  coincides  approximately  with  the  lines  of  the  re- 
ts and  lies  in  a  northwestnsoutheast  direction.    Thus  there  are 
"northwest  pier"  and  the  "southeast  pier."    The  sheaves,  which 
10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
one  above  another  and  spanning  the  distance  between  the  two 
Provision  has  been  made  for  four  sheaves  though  there  are  now 
the  two  main  sheaves  installed.     The  supports  for  the  6-ft.  sheaves 
only  partially  installed  and  will  be  completed  whenever  needed, 
ion  in  the  ropes  produces  compression  in  the  steel  members  which 
against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
totard  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
torldngs  below  that  there  is  a  possibility  of  some  settlement.  For  this 
n  it  was  considered  necessary  to  build  so  that  the  steel  members 
ttold  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
lettlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
k  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
hott  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
Id  have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
space  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
preanve  stress  therein  nor  to  put  an  additional  overturning  moment  or 
spreading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
to  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
while  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
ing ropes  in  use  are  l}4  in.,  but  134-iii-  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  %  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded IJ^-in.  and  l}4r^^'  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
tiiere  is  no  definite  requirement  for  such  reinforcement.     The  function 
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of  this  southeast  pier  is  to  furnish  weight  for  stability  of  the  whole  struc- 
ture and  to  support  the  dead  weight  of  the  steel  frames  and  their  sheaves. 
It  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  been  excavated  and  forms  for  the  piers 
erected,  a  number  of  long  ropes  were  laid  in  a  longitudinal  direction  in 
the  bottom,  then  about  18  in.  of  concrete  was  placed,  embedding  the 
ropes  about  2  or  3  in.  from  the  bottom.  Also  at  each  end,  there  were 
embedded  certain  anchorages  made  of  old  rails.  These  supported  hori- 
lontal  rails  at  the  inside  points  of  junction  between  the  piers  and  the 
base.  They  were  to  serve  a  little  later  to  take  the  strain  arising  from 
ti^tening  the  inside  face  ropes.  The  ends  of  the  long  ropes,  the  middle 
portions  of  which  were  now  embedded  in  the  18  in.  of  concrete,  were 
picked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 
thrir  outside  faces.  Their  upper  ends  were  wired  to  strong  wooden 
beams  which  had  been  supported  by  bents  over  the  forms.  The  rest  of 
these  ends  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 
embedded  into  the  bottom  of  the  remaining  3}/^  ft.  of  base.  It  should 
be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 
embedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 
of  the  base. 

The  other  series  of  ropes  was  now  put  in  place.  These  followed  down 
the  inside  face  of  one  pier  iorm,  'then  behind  the  anchorage  bar  men- 
tioned above,  thence  horizontally  across  the  intervening  123^^  ft.  to  the 
other  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
dab,  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.  This  latter  series  is  of  the  greatest  impor- 
tance, since  it  provides  the  cantilever  reinforcement  of  the  northwest 
pier.  The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
after  the  ropes  had  been  well  tightened  by  use  of  the  tackle.  Concrete 
was  then  poured  to  complete  the  base  and  the  piers.  The  pier  forms 
were  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
freezing  precaution  and  to  make  the  forms  watertight.  Concrete  was 
mixed  in  proportions  varying  from  1 : 2  : 4  to  1 : 3  : 5. 

The  concreting  plant  consisted  of  a  No.  1 1  Cube  mixer  with  loading 
skip,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
t  86-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
which  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
chute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
the  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
was  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
tional days  were  consumed  in  the  concreting.  The  concrete  amounted 
to  104  cu.  yd. 

An  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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I  dvtuie«  away,  there  was  an  oatoop  «f  trap  rork  whklt  nutk-  an  kWl 
[  place  for  the  fouadation,  bat  wliidi  i^ceaatated  the  use  of  a  turn  shKt\t^ 
'  sbown  in  the  iUustntknia.  The  method  of  supporting  this  sfaesA'v  wais 
'  BDffiewhat  out  of  the  <Hdiiiary,  as  the  top  of  the  coocrvle  base  was  ma^lf 
parallel  to  the  plane  of  the  sheave  insteul  of  horisODtal,  as  is  tho  nuuro 
ecMiimoD  practice.  The  timbera  supporting  the  shea\-e  are  14  in.  squartt 
and  are  held  in  place  by  l}^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foundation  of  this  kind,  the  moet  dilficnlt  part  io 
in  locating  and  erecting  the  form  for  the  odd-shaped  concrete  Imwi'.  Tho 
operation  in  this  case  was  accomplished  as  follows.  A  rectangular  fraiiu*. 
as  shown  in  Pig.  239,  was  constructed  of  2  X  4-in.  tunber,  thr  frHiun 
being  made  the  same  sice  as  the  top  of  the  concrete  base.  Prujootinit 
up  from  this  frame,  p^pendicular  to  it,  were  three  upright  piooiM;  tno 
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I  fnmes,  was  esseDliallr  the  3&£ce.  V;:  i  zr^zil :  j>:C  i:; :  -  »-is  ili*-.  nii-ii-  i- 
f  otderto  check  the  mmput^d  nfsuj'if,  ini  i:;  iii:;:-  a  —a:;-:  w^*  ^v-, 
I  itrueted,  the  details  of  which  are  showz  ini  rST>lii;i«  bv  F:«.  :?4t\ 
I  He  model  was  put  to  good  ii**  throuzLou:  :i^  pro.-^ss?.  12  ovorvvHUH^ 
e  of  the  difficulliea  attendant  on  urize  the  third  dimenaon.  and  in 
Uying  out  to  scale  the  existing  condjiions  wi:fc  a  raiher  high  di-srw  of 
I  iccuracy.  The  sheaves  are  set  at  an  angle  of  altout  4S'  with  iho  hiui- 
Knital.  Separate  calculations  were  made  for  each  sheave,  although  a 
difference  of  only  about  SO*  in  the  angle  of  inclination  resultoti. 

When  the  calculations  were  complete,  the  boss  carpoiitcr  was  given 
the  two  center  lines  of  the  foundation,  a  bench  mark,  and  a  print  shuwiuR 
the  location  of  the  anchor  bolts,  and  from  these  data  he  built  the  lt>iu- 
plates,  which  consisted  of  2-in.  planks,  in  which  holes  won'  ImihhI  for 
the  anchor  bolts.  The  planks  were  set  to  bring  the  Ixilts  at  the  imipci 
elevation.  The  latt«r  were  made  with  the  lower  end  bent  to  a  hook  and 
an  old  20-lb.  rail  wa^  laid  in  each  line  of  hooks. 
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Type  Xo.  4. — When  it  is  not  convenient  to  set  the  supporting  memb^ 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  mM 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  pief 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precedir 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  I: 
only  one  heavy  pier  or  tower,  from  which  beams  may  extend  as  cantilever 
to  support  the  sheave  wheel.     Of  course,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C  shaft  of  the  West  Vulcan  mine,  of  the  Pen 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and  i 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  yc 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  nea 
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PIG.   236. — THE   FOUR  TYPES  OF   ANGLE-SHEAVE     FRAMES. 

the  base  of  the  hcadframe  and  thence  in  a  westerly  direction  to  tl 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  e: 
tremely  flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  a 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  tur 
that  nearest  the  hoist,  and  a  type-1  frame  for  the  second.  These  ne 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  bui 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  nece 
sary  so  to  arrange  that  there  should'be  no  interference  with  the  run  of  tl 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  stnictu 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  cored  ; 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  ar 
profile  iu  Fig.  237. 

Typc-1  structure  consists  of  a  concrete  base  with  its  top  flush  with  tl 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  Ea( 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  ski 
balance.  A  separate  structure  will  be  built  in  case  the  future  demands 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  cros 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  an 
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provided  with  crosspieces  at  the  lower  end  for  anchorage  into  the  < 
Crete.  The  concrete  base  slab  is  about  7  ft.  deep;  the  steel  memi 
reach  nearly  to  the  bottom  and  extend  above  the  concrete  to  a  p 
just  above  the  bearings  of  the  sheave  wheel.  The  balance-rope  ahi 
will  be  6  ft.  in  diameter ;  the  others  are  10  ft.  The  intersection  points  i 
placed  about  flush  with  the  ground  level.  Each  member  is  made  u 
an  I-beam  with  a  channel  riveted  to  its  upper  flange,  giving  stiffna 
two  planes.  The  bearings  for  the  sheave  rest  upon  the  upper  flangi 
channel  web,  and  are  attached  by  bolts  which  reach  through  the  bol 
flange.  Angle-steel  braces  are  attached  to  these  members  near  1 
upper  ends  and  reaching  down  to  auxiliary  anchorage  piers  help  to 
the  main  members  against  the  bending  stresses  which  occur  by  re 
of  the  eccentricity  of  the  position  of  the  center  of  the  sheave, 
placing  of  the  bearings  on  one  flange  of  tlie  members  is  not  a  thorou 
satisfactory  detail  and  in  future  installations  an  attempt  at  improvei 
will  be  made.  The  center  of  the  sheave  and  the  resultant  should  coir 
with  the  plane  of  the  center  lines  of  the  members,  and  thus  do  away 
practically  all  bending  moment. 

The  concrete  base  being  all  below  the  ground  level,  the  placing  oi 
concrete  was  exceedingly  simple.  The  mixer  was  set  up  at  one  edj 
the  excavation  and  after  the  steel  members  had  been  placed  in  pr 
position  the  concrete  was  merely  poured  direct  from  the  mixer  into 
forms — the  excavation  was  in  an  old  rock  fill  and  would  not  stand  witl 
form  work.  About  75  cu.  yd.  of  concrete  was  consumed.  Consider 
irregular  reinforcement  was  placed  in  the  concrete  with  the  idea  of  t 
ing  it  together  to  act  as  one  mass  and  suspend  it  from  the  steel-w 
This  reinforcement  consisted  of  old  steel  rope  IJ^  in.  or  IJ^  in.  in 
A  force  of  nine  men  spent  one  and  one-half  days  at  the  work  of  ac 
concreting. 

The  ropes  approaching  these  sheave  wheels  from  a  lower  eleva 
had  to  run  under  the  surface  of  the  ground  for  about  35  ft.  from  t 
intersection  with  the  slope  of  the  hill.  The  elevation  of  the  intersec 
points  was  purposely  fixed  so  that  the  ropes  would  enter  below  the  sur 
in  order  to  pass  under  the  rock  and  ore  tramway  tracks.  It  was 
practicable  to  build  concrete  tunnels  or  conduits  for  the  ropes  on  accc 
of  their  position  about  15  ft.  above  and  directly  over  an  old  tu 
through  which  the  old  ropes  entered  the  deep  pit  containing  the 
angle  sheaves.  Therefore  it  was  decided  to  let  the  ropes  run  each  thrc 
a  sleeve  or  conduit  consisting  of  a  length  of  old  discarded  36-in.  i 
stack.  These  pieces  of  stack  were  suspended  from  stringers  spam 
the  old  tunnel  and  uncertain  ground.  After  the  ropes  were  put 
operation  in  the  new  sheaves,  the  old  pit  and  tunnel  were  filled  i 
waste  mine-rock  up  to  and  over  the  conduits.     The  extreme  deptl 
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tk  ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
nd  of  course  at  the  point  of  entering  the  sheave  is  nothing. 

Type-2  structure  shown  in  Fig.  238a  consists  of  a  concrete  base  12  ft. 
wde,  25  ft.  loDgf  and  5  ft.  deep,  surmounted  by  two  concrete  piers  !(> 
JLli%h  by  8  ft  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
fBDoal  ground  surface.  The  piers  are  placed  symmetrically  with  the 
ia  lines  of  the  base  and  there  is  123^  ft.  clear  space  between  them. 
The  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
■Kaots  and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
the  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
tn  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  nionil>ers 
bested  one  above  another  and  spanning  the  distance  between  the  two 
fiers.  Provision  has  been  made  for  four  sheaves  though  there  are  now 
tnlythe  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
ire  only  partially  installed  and  will  be  completed  whenever  needed. 
Tloosion  in  the  ropes  produces  compression  in  the  steel  members  which 
poA  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
it  off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
toward  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
workings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
reason  it  was  considered  necessary  to  build  so  that  the  steel  members 
codd  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
settlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
be  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
to  have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
space  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  ccmti- 
presaive  stress  therein  nor  to  put  an  additional  overturning  moment  or 
spreading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
to  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
while  the  other  three  ropes  are  carrying  their  workinj?  load.  The  hoist- 
ing ropes  in  use  are  1}^  in.,  but  IJ^-in.  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  %  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded 1^-in.  and  l^^-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
there  is  no  definite  requirement  for  such  reinforcement.     The  function 
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tb  southeast  pier  is  to  fonii^ 
and  to  sui^wrt  the  de^i  vagi 
dn  serves  to  resist  itf  diare  q£  asT 

for  the  base  hATinc  b«e&  excxri^efi  aoii  Simy  5ir 
a  number  (rf  kmf  ropes  vere  Aid  a.  a  jHKnidnak  dE-rami  ji 
bottom,  then  about  IS  in.  of  cmuawe  Tiif  piiiir*!^  «3xh«-sidiBC 
about  2  or  3  in.  from  the  Imxxobl.  JLm:  i=  •sh-a  -sii  i^is* 
certain  anchoraees  mi^it  oc  «»£  n£&  T^i^:!*^  innmrsftL 
rails  at  the  inade  points  of  T^nracn.  t*!r»^«L  *jii»  pnr*  loit 
They  were  to  senre  a  little  laser  »  zjkk^  *:»  im*2i  iizsanc  ~jii 
the  inside  face  rope&  The  e&is  «  lii?^  "j-.cac  r:i:^*.  'uu*  nuadi* 
'US  of  which  were  now  emfaetidec  iz.  zht  1^  fz.  :f  •?:ixi!r^-».  ▼»r* 
np  and  some  of  them  drawn  ts^  tiK?  hr.c  '2^  jier  5:rntf  ii*&r 
outside  faces.  Their  upper  €i>i*  w«r»  wzr?»i  v.  *rrai«  w>:«i»^ 
which  had  been  supponed  by  bett*  OT*r  iz^  5:m».  T^  r**'  ".t 
ends  were  laid  back  on  top  of  the  IS  iz.  «  "li*  morrv:.*.  -■:  t*?^ 
■ibedded  into  the  bottom  of  the  remainiEc  3*-j  r:.  :c  -it**^  i-  *iif-.iiji 
kmentioned  that  in  casting  this  18  in.  of  OAse.  ferap  n^  iiZii  r>i§  w»r» 
onbedded  vertically  here  and  there  to  bood  to  h  t»  r»cLJLzizi4e  pr.et»:c 
<f  the  base. 

The  other  series  of  ropes  was  now  pat  in  plac<?.    Tl^se  f':C<S'w»d  -iywn 
tie  inside  face  of  one  pier  form,  then  faehiiri  :ri«?  irx-i'-rsjc*  •ult  =>»- 
toned  above,  thence  horizontaOy  across  the  i^*^-'^^  -r  12- ♦  f:.  v^  •b? 
pier  at  an  elevation  a  few  inches  beiow  tbe  :op  f-irf  i.>r  cf  tbe  r,;SL«e 
thence  behind  similar  anchorage  bars  ar.d  ^ip  ir.:o  :i.r^  o^rher  pier 
form  near  its  inner  face.    This  latter  series  i«  of  the  ereate?t  imp>or- 
tance,  since  it  provides  the  cantilever  reinforc*-m€-r.t  of  the  northwest 
pier.    The  ends  of  these  ropes  were  wired  to  overhead  wooden  h^eams 
rfter  the  ropes  had  been  well  tightened  by  use  of  the  tackle.    Concrete 
W8  then  poured  to  complete  the  base  and  the  piers.     The  pier  forms 
^e  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
reezing  precaution  and  to  make  the  forms  watertight.    Concrete  was 
lixed  in  proportions  varj-ing  from  1 : 2  : 4  to  1 : 3  :o. 

The  concreting  plant  consisted  of  a  No.  1 1  Cube  mixer  with  loading 
dp,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  \4cinity, 
36-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
hich  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
lute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
le  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
as  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
Dnal  days  were  consumed  in  the  concreting.  The  concrete  amounted 
►  104  cu.  yd. 
An  example  of  a  type-4  structure  is  furnished  by  a  design  nc 
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-  ^.j.:-..  ^:i:.\vii  in  Fig.  238. 
:-:-  1 1 :  -^iL-p  r':»p*?,<.     The  horizoi 
.     .      ^      7  :.»■"  ••:  ISO^,  the  intensity 
-  -«-■-".     The  stnic'ture  is  desigi 

•  ...     ■.. "  -eneet  of  breaking  one  ly^- 
"     .:  .'»  working  loud. 

-  -:iso  2  ft.  G  in.  thiek  and  10  X 
.:.'•:  .it  each  end  by  piers  2  ft.  9 
.  ;  is  11  ft.  6  in.  high,  while  the  soi 

•  •:   ::♦>  piers  and  cast  integrally  with  thi 
-     ■•..•:  are  to  support  the  weight  of 

••*;rr  •he  lateral  fiiroe  o{  the  rope-sti 

••*^n*{  them  toward  the  east  and  throii 

•■-rurn  the  piers  and  ind(vd  the  whr.: 

'."^»»re  is  also  a  small  end  thrust  exerte^ 

,    ...  •:•  rvement  to  cause  the  base  to  act    - 

-  '."r.-y  to  it.    The  concrete  is  a  rublii^ 

-  re^iuired. 
— :.—  'o  mention,  fixed  the  position 

-  '     :  the  piers.     The  structure  is  si 
,:  >  of  some  5°  or  10°  from  the  line=^- 
•  -;:vs.     For  the  exact  setting  of  th  ^ 

V  .^  used.     This  worked  nicelv  ioX' 
'  :  T  use  in  general. 

-  ;r.  the  west  side  of  the  structure^ 
.  heads  of  nails  driven  into  suitable^ 

-  ■  see  easily  from  these  points  to 

-  :•:  headsheaves  and  to  the  drums, 
>i  .."osat  distances  of  lo  ft. or  so  from 

,    •        r  ire  was  stretched  along  these  lines, 

»  -  .-h?  of  the  ropes.     Then  on  the  east 

.  *^   is-    'icgleil"  into  line  between  the  same 

.   •    .•  .  ir.es  were  stretched  to  c()rresi>ond. 

....  -  v\"i-  had  three  lines  which  determined 

\  %v  '^^  >jch-i^?  across  these  lines  from  east  to 

,.^i,..h  i.h'anv.  aii^l  aligned  on  the  pier  forins  for 

,'rm^     Tho  !oni:itudinal  slope  of  the   beams 

»-.  ^'i•  -iiul  l.V"  for  the  skip,  while  the  transverse 

..■,'..::■  -v;nectivoly. 

.   •■'♦'•'    '  ,;  *ov  structures  of  types  2,  3  or  4  is  rein- 

..  iu-  •  •  "  *'•  J^  ^.  ^^  easily  molded  to  any  desired  detail 
.  .,..1  M.'  •  ■ '  '"'  '  ,\[[^  .-.,.;  can  he  usihI  equally  as  well  for  strut- 
.. ■•  "  "    "'     "''l.[    •  VtuuUng  only.     It  is  also  probably 
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iistance  away,  there  was  an  outcrop  of  trap  rock  which  made  an  ideal 
)lace  for  the  foundation,  but  which  necessitated  the  use  of  a  turn  sheave 
bown  in  the  illustrations.  The  method  of  supporting  this  sheave  was 
3mewhat  out  of  the  ordinary,  as  the  top  of  the  concrete  base  was  made 
arallel  to  the  plane  of  the  sheave  instead  of  horizontal,  as  is  the  more 
)mmon  practice.  The  timbers  supporting  the  sheave  are  14  in.  square 
id  are  held  in  place  by  1^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foundation  of  this  kind,  the  most  difficult  part  is 
I  locating  and  erecting  the  form  for  the  odd-shaped  concrete  base.  The 
aeration  in  this  case  was  accomplished  as  follows.  A  rectangular  frame, 
\  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  timber,  the  frame 
?ing  made  the  same  size  as  the  top  of  the  concrete  base.  Projecting 
p  from  this  frame,  perpendicular  to  it,  were  three  upright  pieces;  the 
ao 
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length  of  these  pieces  was  the  same  as  the  distance  from  the  center  of 
the  sheave  to  top  of  the  concrete,  which  was  determined  by  the  size  of 
the  timbers,  the  length  of  the  hub  and  shaft  of  the  sheave,  etc.  It  was 
necessary  to  use  these  projecting  pieces  to  line  in  the  frame,  as  all  calculi^ 
tions  were  made  with  respect  to  the  plane  of  the  sheave  itself  and  not  the 
top  of  the  concrete. 

From  a  survey,  the  horizontal  angle  between  the  ropes  was  deter- 
mined and  also  the  slope  of  the  rope  in  each  direction;  and  by  various 
calculations,  the  direction,  the  length  and  the  slope  of  the  line  from  the 
point  of  intersection  of  the  ropes  to  the  center  of  the  sheave,  were  ob- 
tained. To  locate  the  frame,  the  transit  was  set  up  in  the  determined 
line,  and  the  frame  lined  in  by  sighting  along  the  tops  of  the  uprights;  by 
measuring  to  a  plumb  line  suspended  from  the  top  of  the  middle  upright, 
it  was  centered  correctly  and  placed  at  the  proper  height.  The  slope 
in  both  directions  had  been  calculated,  and  by  the  use  of  2®  leveb* 
set  at  the  proper  angles  and  placed  on  the  frame,  it  was  possible  to  set 
it  at  the  correct  slope,  'where  it  was  braced  and  held  firmly  in  posi- 
tion. The  form  was  then  built  around  it  with  a  batter  of  1:4,  and  the 
bolts  set  in  position  and  held  by  a  template  until  the  work  of  filling  in 
with  concrete  was  completed.  It  is  possible  to  locate  a  sheave  of  this 
kind  without  the  use  of  a  transit  by  simply  stretching  chalk  lines  from 
the  point  of  intersection  toward  the  headsheave  and  engine  drum  and 
lining  in  the  sheave  by  eye,  although  this  method  would  not  be  so  ac- 
curate as  the  one  described  and  would  take  more  time  on  the  part  of  the 
workmen. 

The  solution  of  the  turn-sheave  problem,  although  tedious,  is  com- 
paratively simple  and  may  be  accomplished  in  several  ways,  probably 
the  easiest  of  which,  and  one  that  involves  the  use  of  plane  trigo- 
nometry only,  illustrated  in  Fig.  239,  is  as  follows:  From  the  survey, 
the  horizontal  anj^le  C  A  B'  between  the  lines  of  rope  is  found  to  be  106**; 
the  slope  of  the  rope  from  the  point  of  intersection  to  the  headsheave, 
46°;  the  slope  of  the  rope  from  the  point  of  intersection  to  the  engine 
drum,  10°;  diameter  of  the  turn  sheave  is  11  ft.  Referring  to  the  dia- 
gram, it  is  readily  seen  how  the  true  angle  between  the  ropes,  the  angle 
CABy  can  bo  dotorrnincd.  This  angle  is  found  to  be  93°  32',  and  the  line 
from  the  point  of  intersection  A,  to  the  center  of  the  sheave,  will  bisect 
tliis  angle,  but  it  must  be  remembered  that  the  projection  of  this  line 
on  the  horizontal  plane,  the  line  AO'  in  figure,  will  not  bisect  the  angle 
CAB' J  and  further  calculations  must  be  made  to  determine  the  hori- 
zontal angle  (YAG'.  It  is  next  necessary  to  determine  the  length  and 
slope  of  the  line  A0\  wdth  the  data  given  in  the  problem  this  length  is 
found  to  1)0  7.55  ft.  and  the  slope  40°  41'.  In  order  to  find  the  angle 
O'AG'j  draw  (Xr^  a  horizontal  line  in  the  plane  of  the  sheave.     The  length 
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of  this  line  can  be  detennined,  and  as  it  is  equal  to  O'G'y  it  can  be  used  in 
Bcdving  the  triangle  CyAG'f  of  which  three  sides  will  be  known;  this  angle 
is  found  to  be  65""  49'. 

The  data  necessary  for  locating  the  sheave  then  are:  Horizontal 
an^  to  be  turned  at  point  of  intersection  from  line  of  rope  to  headsheave, 
65°  49^;  horizontal  distance  from  point  of  intersection  to  center  of  turn 
sheave,  5.72  ft.;  vertical  distance  from  point  of  intersection  to  center 
ol  turn  sheave,  4.92  ft.;  slope  of  line  from  point  of  intersection  to  center 
of  turn  sheave,  40°  41';  slope  of  line  at  right  angle  to  previous  Une  (CB 
in  figure),  22°. 

Tom  Sheaves  at  the  Lake  Mine  (By  Karl  A.  May). — Turn  sheaves 
for  gadding  the  hoisting  ropes  froAi  the  headframe  sheaves  to  the  hoist 
drums  are  in  use  at  the  Lake  mine,  in  Michigan.  These  serve  the  same 
purpose  as  the  turn  sheaves  described  by  C.  R.  Forbes,  but  differ  in 
design  and  method  of  installation.  The  solution  of  the  problem  of  find- 
ing the  propter  location,  elevation  and  inclination  for  the  sheaves  and 
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FIG.  240. MODEL  FOR  SHEAVE  LOCATION. 


frameSy  was  essentially  the  same,  but  a  graphic  solution  was  also  made  in 
order  to  check  the  computed  results,  and  in  addition  a  model  was  con- 
slaiicted,  the  details  of  which  are  shown  and  explained  by  Fig.  240. 
The  model  was  put  to  good  use  throughout  the  process,  in  overcoming 
some  of  the  difficulties  attendant  on  using  the  third  dimension,  and  in 
laying  out  to  scale  the  existing  conditions  with  a  rather  high  degree  of 
accuracy.  The  sheaves  are  set  at  an  angle  of  about  48°  with  the  hori- 
zontal. Separate  calculations  were  made  for  each  sheave,  although  a 
difference  of  only  about  30'  in  the  angle  of  inclination  resulted. 

When  the  calculations  were  complete,  the  boss  carpenter  was  given 
the  two  center  lines  of  the  foundation,  a  bench  mark,  and  a  print  showing 
the  location  of  the  anchor  bolts,  and  from  these  data  he  built  the  tem- 
plates, which  consisted  of  2-in.  planks,  in  which  holes  were  bored  for 
the  anchor  bolts.  The  planks  were  set  to  bring  the  bolts  at  the  proper 
devation.  The  latter  were  made  with  the  lower  end  bent  to  a  hook  and 
an  old  20-lb.  rail  was  laid  in  each  line  of  hooks. 
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Type  No.  4. — When  it  is  not  convenient  to  set  the  supporting  members 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  may 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  piers. 
The  stress  effects  are  of  course  a  combination  of  those  in  the  preceding 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may  be 
only  one  heavy  pier  or  tower,  from  which  beams  may  extend  as  cantUeveis 
to  support  the 'sheave  wheel.    Of  course,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C  shaft  of  the  West  Vulcan  mine,  of  the  Ptenn 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and  2. 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  yd. 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  near 
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FIG.  236. — THE  FOUR  TYPES  OF  ANQLB-SHBAVE    FRAMXS. 

the  base  of  the  hcadframe  and  thence  in  a  westerly  direction  to  the 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  ex- 
tremely flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  are 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  turn, 
that  nearest  the  hoist,  and  a  t3rpe-l  frame  for  the  second.  These  new 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  buOt 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  neces- 
sary so  to  arrange  that  there  should'be  no  interference  with  the  run  of  the 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  structure 
these  ropes  had  to  run  through  the  frame — ^indeed,  through  holes  cored  in 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  and 
profile  in  Fig.  237. 

Type-1  structure  consists  of  a  concrete  base  with  its  top  flush  with  the 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  Each 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  skip 
balance.  A  separate  structure  will  be  built  in  case  the  future  demands  a 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  crosft- 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  and 
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provided  with  orosapieces  at  the  lower  end  for  anchorage  into  the  c 
Crete.  The  concrete  base  slab  is  about  7  ft.  deep;  the  steel  mcmb< 
reach  nearly  to  the  bottom  and  extend  above  the  concrete  to  a  poi 
just  above  the  bearings  of  the  sheave  wheel.  The  balance-rope  sheA'V 
will  be  6  ft.  in  diameter ;  the  others  are  10  ft.  The  intersection  points  w 
placed  about  flush  with  the  ground  level.  Each  member  is  made  up  a 
an  I-beam  with  a  channel  riveted  to  its  upper  flange,  giving  stiffness  ii 
two  planes.  The  l>earings  for  the  sheave  rest  upon  the  upper  flange,  o 
channel  web,  and  are  attached  by  bolts  wiiich  reach  through  the  bottoa 
flange.  Angle-steel  braces  arc  attached  to  these  members  near  thd 
upper  ends  anil  reaching  down  to  auxiliary  anchorage  piers  help  to  st^ 
the  main  members  against  the  bending  stresses  wliich  occur  by  reaso) 
of  the  eccentricity  of  the  position  of  the  center  of  the  sheave.  TM 
placing  of  the  bearings  on  one  flange  of  the  members  is  not  a  thoroughly 
satisfactory  detail  and  in  future  installations  an  attempt  at  improvemen 
will  be  made.  The  center  of  the  sheave  and  the  resultant  should  coincid 
with  the  plane  of  the  center  lines  of  the  members,  and  thus  do  away  wiU 
practically  all  bending  moment. 

The  concrete  base  being  all  below  the  ground  level,  the  placing  of  thi 
concrete  was  exceedingly  simple.  The  mixer  was  set  up  at  one  edge  o 
the  excavation  and  after  the  steel  members  had  been  placed  in  prope) 
position  the  concrete  was  merely  poured  direct  from  the  mixer  into  thi 
forms — the  excavation  was  in  an  old  rock  fill  and  would  not  stand  withoui 
form  work.  About  75  cu.  yd.  of  concrete  waa  consumed.  ConsideraWt 
irregular  reinforcement  was  placed  in  the  concrete  with  the  idea  of  bind' 
ing  it  together  to  act  as  one  mass  and  suspend  it  from  the  steel-wofk 
This  reinforcement  consisted  of  old  steel  rope  IJg  in.  or  1J4  in.  in  a 
A  force  of  nine  men  spent  one  and  one-half  days  at  the  work  of  actual 
concreting. 

The  ropes  approaching  these  sheave  wheels  from  a  lower  elevation 
had  to  run  under  the  surface  of  the  ground  for  about  35  ft.  from  theil 
intersection  with  the  slope  of  the  hill.  The  elevation  of  the  intersection 
points  was  purposely  fixed  so  that  the  ropes  would  enter  below  the  surface 
in  order  to  pass  under  the  rock  ami  ore  tramway  tracks.  It  was  not 
practicable  to  build  concrete  tunnels  or  conduits  for  the  ropes  on  accounfe 
of  their  position  alxtut  15  ft.  above  and  directly  over  an  old  tunnet 
through  which  the  old  ropes  entered  the  deep  pit  containing  the  (Jd 
angle  sheaves.  Therefore  it  was  decided  to  let  the  ropes  run  each  throuf^ 
a  sleeve  or  conduit  consisting  of  a  length  of  old  discarded  36-in.  steel 
stack.  These  pieces  of  stack  were  suspended  from  stringers  spanning 
the  old  tunnel  and  uncertain  groimd.  After  the  ropes  were  put  into 
operation  in  the  new  sheaves,  the  old  pit  and  tunnel  were  filled  with 
waste  mine-rock  up  to  and  over  the  conduits.     The  extreme  depth  ( 


■9^ 


TIMBER  iSTRVCTfRES  301 

t  rapes  below  the  surface  is  about  4  or  5  ft,  at  the  edge  of  the  bank 
■ad  of  course  at  the  point  of  entering  the  sheave  is  nothing. 

Type-2  structure  shown  in  Fig.  238a  consists  of  a  concrete  base  12  ft- 
wide,  25  ft.  long,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
ft.  high  by  8  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
general  grotmd  surface.  The  piers  are  placed  symmetrically  with  the 
eeoter  lines  of  the  base  and  there  is  12^  ft.  clear  spatie  between  them, 
The  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
foltouts  and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
the  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
are  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
located  one  above  another  and  spanning  the  distance  between  the  two 
pierB.  Provision  has  been  made  for  four  sheaves  though  there  are  now 
only  the  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
ftre  only  partially  installed  and  will  be  completed  whenever  needed. 
TensioD  in  the  ropes  produces  compression  in  the  steel  members  which 
push  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
it  off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
toward  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
workings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
nason  it  was  considered  necessary  to  build  so  that  the  steel  members 
eould  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
settlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
be  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
to  have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
space  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
pressive stress  therein  nor  to  put  an  additional  overturning  moment  or 
spreading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
to  re^t  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
while  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
ing ropes  in  use  are  13>8  in.,  but  l.^^-'i-  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  %  in.  The  base  slab 
waa  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded 1^-in.  and  IJ^-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  r 
there  is  no  definite  requirement  for  such  reinforcemenlf 
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of  this  southeast  pier  is  to  furnish  weight  for  stability  of  the  whole  struc- 
ture and  to  support  the  dead  weight  of  the  steel  frames  and  their  sheaves. 
It  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  been  excavated  and  forms  for  the  piers 
erected,  a  number  of  long  ropes  were  laid  in  a  longitudinal  direction  in 
the  bottom,  then  about  18  in.  of  concrete  was  placed,  embedding  the 
ropes  about  2  or  3  in.  from  the  bottom.  Also  at  each  end,  there  were 
embedded  certain  anchorages  made  of  old  rails.  These  supported  hori- 
zontal rails  at  the  inside  points  of  junction  between  the  piers  and  the 
base.  They  were  to  serve  a  little  later  to  take  the  strain  arising  from 
tightening  the  inside  face  ropes.  The  ends  of  the  long  ropes,  the  middle 
portions  of  which  were  now  embedded  in  the  18  in.  of  concrete,  were 
picked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 
their  outside  faces.  Their  upper  ends  were  wired  to  strong  wooden 
beams  which  had  been  supported  by  bents  over  the  forms.  The  rest  of 
these  ends  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 
onbedded  into  the  bottom  of  the  remaining  33^  ft.  of  base.  It  should 
be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 
onbedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 
of  the  base. 

The  other  series  of  ropes  was  now  put  in  place.  These  followed  down 
the  inside  face  of  one  pier  iorm,  'then  behind  the  anchorage  bar  men- 
tioned above,  thence  horizontally  across  the  intervening  12)^  ft.  to  the 
other  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
dab,  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.  This  latter  series  is  of  the  greatest  impor- 
tance, since  it  provides  the  cantilever  reinforcement  of  the  northwest 
pier.  The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
after  the  ropes  had  been  well  tightened  by  use  of  the  tackle.  Concrete 
was  then  poured  to  complete  the  base  and  the  piers.  The  pier  forms 
were  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
freezing  precaution  and  to  make  the  forms  watertight.  Concrete  was 
mixed  in  proportions  varying  from  1 : 2  : 4  to  1 : 3  : 5. 

The  concreting  plant  consisted  of  a  No.  1 1  Cube  mixer  with  loading 
ikip,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
a  86-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
which  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
chute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
the  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
was  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
tional days  were  consumed  in  the  concreting.  The  concrete  amounted 
to  104  cu.  yd. 

An  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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distance  away,  there  wms  aa  mikiufi  of  trip  rock  vhk<k  BSUkie  An  i^iif^ 
place  for  the  foundatkm,  but  vUdi  Beceashja^  tbe  iftsie  <if  a  tura  ^Imvaw 
Bhown  in  the  illustratioDS.  The  mKhod  of  supporting  ihb  ;$iiee)i>X'  w;^ 
somewhat  out  of  the  ordmaiy,  as  the  lop  of  the  concnne  ba^^"  wa$  nvft\k^ 
parallel  to  the  plane  of  the  sheaTe  mstead  of  hcxiionial^  a$  is  tho  luoit^ 
common  practice.  The  timbers  supporting  the  sheave  are  14  in,  ^uwx^ 
and  are  held  in  place  by  IJ^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foundation  of  this  kind,  the  most  difficult  |>»vrt  i?* 
in  locating  and  erecting  the  form  for  the  odd-shapeii  concn^to  l>*i^\  H'ho 
operation  in  this  case  was  accomplished  as  follows.  A  rcotui\gul«r  franus 
as  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  tiinlwr»  thi>  frnmo 
being  made  the  same  size  as  the  top  of  the  concrete  hami.  Projrotlun 
up  from  this  frame,  perpendicular  to  it,  were  throo  upright  pltuiim;  thw 
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es,  was  essentially  the  sanw,  bat  a  gr»(«>  irjirrxc  tm  iJ*o  aatj^  is 
r  to  check  the  computed  residt^  and  in  aaii'Joc  &  =y>>{  Tk«  <TjO 
!ted,  the  details  of  whidi  are  Aown  az>d  »TplaiMii  i-r  Fit  240.' 
model  was  put  to  good  oae  throo^KNit  the  pnxv^rt?.  in  OTeirrjouDg 
!  of  the  difficulties  attendant  oa  using  ibe  third  dlm^ndtjo,  and  in 
^  out  to  scale  the  existing  conditions  with  a  rather  high  decree  of 
racy.  The  sheaves  are  set  at  an  an^  d  aljout  4S'  with  the  bori- 
d.  Separate  calculations  were  made  for  each  sheave,  although  a 
rence  of  only  about  30'  in  the  an^e  oi  inclination  resulted. 
f  hen  the  calculations  were  complete,  the  boss  carpenter  was  given 
wo  center  lines  of  the  foundation,  a  bench  mark,  and  a  print  showing 
ocation  of  the  anchor  bolts,  and  from  these  data  he  built  the  tem- 
s,  which  consisted  of  2-in.  planks,  in  which  holes  were  bored  for 
inchor  bolts.  The  planks  were  set  to  bring  the  bolts  at  the  proper 
ition.  The  latter  were  made  with  the  lower  end  bent  to  a  hook  and 
d  20-lb.  rail  was  laid  in  each  line  of  hooks. 
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Type  No.  4. — When  it  is  not  convenient  to  set  the  supporting  membe 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  members  mi 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  piei 
The  stress  effects  are  of  course  a  combination  of  those  in  the  precedi] 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  may 
only  one  heavy  pier  or  tower,  from  which  beams  may  extend  as  cantilevc 
to  support  the*sheave  wheel.     Of  course,  many  variations  are  possible. 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C  shaft  of  the  West  Vulcan  mine,  of  the  Pei 
Iron  Mining  Co.,  Vulcan,  Mich.,  gives  an  illustration  of  types  1  and 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  80  > 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point  ne 
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PIG.   236. — THE   FOUR  TYPES  OP   ANGLE-SHEAVE    FRAMES. 

the  base  of  the  hcadframe  and  thence  in  a  westerly  direction  to  tl 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  run  e 
tremely  flat,  while  in  rising  to  the  west  toward  the  headsheaves  they  a 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first  tui 
that  nearest  the  hoist,  and  a  typc-1  frame  for  the  second.  These  ii< 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be  bu 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  nee 
sary  so  to  arrange  that  there  should'be  no  interference  with  the  run  of  i 
ropes  into  the  old  structures  and  in  the  case  of  the  type-2  new  stnicti. 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  cored- 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plan  a. 
profile  in  Fig.  237. 

Typc-1  structure  consists  of  a  concrete  base  with  its  top  fiush  with  t 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant.  E& 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the  sk 
balance.  A  separate  structure  will  be  built  in  case  the  future  demands 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  croe 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave  ai 
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provided  with  crosspieces  at  the  lower  end  for  anchorage  into  the  e 
Crete.  The  concrete  base  slab  is  about  7  ft,  deep;  the  steel  meml 
reach  nearly  to  the  bottom  and  extend  al>ove  the  concrete  to  a  j 
just  above  the  bearings  of  the  sheave  wheel.  The  balance-rope  shea* 
will  be  6  ft.  in  dianieler;  the  others  are  10  ft.  The  intersection  points  n 
placed  about  flush  with  the  ground  level.  Each  memljer  Is  made  up  c 
an  I-beam  with  a  channel  riveted  to  its  upper  flange,  giving  stiffness  i) 
two  planes.  The  bearings  for  the  sheave  rest  upon  the  upper  flange,  a 
channel  web,  and  are  attached  by  bolts  which  reach  through  the  bottoi 
flange.  Angle-steel  braces  are  attached  to  these  members  near  thd 
upper  ends  and  reaching  down  to  auxiliary  anchorage  piers  help  to  sttj 
the  main  members  against  the  bending  stresses  which  occur  by  reaso 
of  the  eccentricity  of  the  position  of  the  center  of  the  sheave. 
placing  of  the  bearings  on  one  flange  of  the  members  is  not  a  thorough]; 
satisfactory  detail  and  in  future  installations  an  attempt  at  improvemeo 
will  be  made.  The  center  of  the  sheave  and  the  resultant  should  coincid 
with  the  plane  of  the  center  lines  of  the  members,  and  thus  do  away  wit 
practically  all  bending  moment. 

The  concrete  base  being  all  below  the  ground  level,  the  placing  of  thi 
concrete  was  exceedingly  simple.  The  mixer  was  set  up  at  one  edge  a 
the  excavation  and  after  the  steel  members  had  been  placed  in  prope 
position  the  concrete  was  merely  poured  direct  from  the  mixer  into  th 
forms — the  excavation  was  In  an  old  rock  fill  and  would  not  stand  n-ithout 
form  work.  About  75  cii.  yd.  of  concrete  was  consumed.  ConsideraUl 
irregular  reinforcement  was  placed  in  the  concrete  with  the  idea  of  bind* 
ing  It  together  to  act  as  one  mass  and  suspend  it  from  the  steel-work* 
This  reinforcement  consisted  of  old  steel  rope  I}^  in.  or  IJ^  io.  in  size^ 
A  force  of  nine  men  spent  one  and  one-half  days  at  the  work  of  actual 
concreting. 

The  ropes  approaching  these  sheave  wheels  from  a  lower  elevation 
had  to  run  under  the  surface  of  the  ground  for  about  35  ft,  from  their 
intersection  with  the  slope  of  the  hill.  The  elevation  of  the  intersection 
points  was  purposely  fixed  so  that  the  ropes  would  enter  below  the  surface 
in  order  to  pass  under  the  rock  and  ore  tramway  tracks.  It  was  not 
practicable  to  build  concrete  tunnels  or.  conduits  for  the  ropes  on  account 
of  their  position  about  15  ft.  above  and  directly  over  an  old  tunnd 
through  which  the  old  ropes  entered  the  deep  pit  containing  the  old 
angle  sheaves.  Therefore  it  was  decided  to  let  the  ropes  run  each  through 
a  sleeve  or  conduit  consisting  of  a  length  of  old  discarded  36-in.  steel 
stack.  These  pieces  of  stack  were  suspended  from  stringers  spanning 
the  old  tunnel  and  uncertain  ground.  After  the  ropes  were  put  into 
operation  in  the  new  sheaves,  the  old  pit  and  tunnel  were  filled  with 
waste  mine-rock  up  to  and  over  the  conduits.     The  extreme  depth  of 
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B  below  the  surfac(>  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
eotirse  at  the  point  of  entering  the  sheave  la  nothing. 
e-2  structure  shown  in  Fig.  23Sn  consists  of  a  concrete  baae  12  ft. 
i  ft.  long,  and  5  ft,  deep,  surmounted  by  two  concrete  piers  Ifi 
iby  S  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
1  ground  surface.  The  piers  are  placed  symmetrically  with  the 
'lines  of  the  base  and  there  is  12J4  ft.  clear  space  between  them. 
ng  center  line  coincides  approximately  with  the  lines  of  the  re- 
ts and  lies  in  a  northwest-southeast  direction.  Thus  there  are 
Itortbwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
I  and  6  f(.  in  diameter,  are  supported  by  pairs  of  steel  members 
d  one  above  another  and  spanning  the  distance  between  the  two 
Provision  has  been  made  for  four  sheaves  though  there  are  now 
he  two  main  sheaves  installed.  The  supports  for  the  6-ft.  sheaves 
nly  partially  installed  and  will  be  completed  whenever  needed. 
nsioQ  in  the  ropes  produces  compression  in  the  steel  members  wliich 
sh  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
off  from  the  base  and  to  tip  the  whole  structure,  base  and  all,  over 
Mtd  the  northwest. 

■he  situation  of  this  structure  bears  such  a  relation  to  the  mine 
Kings  below  that  there  is  a  possibility  of  some  settlement.  For  this 
tson  it  was  considered  necessary  to  build  so  that  the  steel  members 
uld   upon  occasion  be  removed,  rearranged,  and  put  back,  in   case 

iement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
iljusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
fa  the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
ace  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
«8^ve  stress  therein  nor  to  put  an  additional  overturning  moment  or 
b^ng  force  on  the  piers, 

Wfhe  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
Keist  safely  the  stressing  effects  of  the  breaking  of  the  upper  rope 
bile  the  other  three  ropes  are  carrying  their  working  load.  The  hoists 
ig  ropes  in  use  are  1  }i  in,,  but  l.^-i'i-  ropes  were  assumed  in  the  compu- 
itioDS.  The  balance  ropes  were  assumed  to  be  J^  in.  The  base  slab 
as  reinforced  top  and  bottom  to  insure  its  acting  ae  one  piece.  The 
orthweat  pier  was  reinforced  as  a  cantilever,  the  reinforcement  being 
mtinuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
irded  IJ^-in.  and  l)^-in,  steel  ropes.  These  ropes  were  used  rather 
ivishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
ier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
I  is  no  definite  requirement  for  such  reinforcement.     Thi 
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of  this  southeast  iMer  is  to  fumisfa  wdfht  for  siabilitT  of  the  whole  struc- 
ture and  to  rapport  the  dead  weii^t  of  the  sted  frames  and  their  sheaves. 
It  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  hem  excavated  and  forms  for  the  piers 

erected,  a  number  of  long  ropes  were  laid  in  a  longitudinal  direction  in 

the  bottom,  then  about  18  in.  of  ecmcrete  was  placed,  embedding  the 

ropes  about  2  or  3  in.  from  the  bottom.    Also  at  each  end,  there  were 

embedded  certain  anchorages  made  of  old  rails.     These  supported  hori- 

lontal  rails  at  the  inside  points  of  junction  between  the  piers  and  the 

base.     They  were  to  serve  a  little  later  to  take  the  strain  arising  from 

listening  the  inside  face  ropes.    The  ends  (A  the  long  ropes,  the  middle 

portions  of  which  were  now  embedded  in  the  18  in.  of  concrete,  were 

picked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 

their  outside  faces.     Their  upp^  ends  were  wired  to  strong  wooden 

beams  which  had  been  supported  by  bents  over  the  forms.    The  rest  of 

these  ends  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 

embedded  into  the  bottom  of  the  remaining  Z\^  ft.  of  base.    It  should 

be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 

embedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 

of  the  base. 

The  other  series  of  ropes  was  now  put  in  place.  These  followed  down 
the  inside  face  of  one  pier  iorm,  'then  behind  the  anchorage  bar  men- 
tioned above,  thence  horizontally  across  the  inter\'ening  12^  ft.  to  the 
other  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
slab,  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.  This  latter  series  is  of  the  greatest  impor- 
tance, since  it  provides  the  cantilever  reinforcement  of  the  northwest 
pier.  The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
after  the  ropes  had  been  well  tightened  by  use  of  the  tackle.  Concrete 
was  then  poured  to  complete  the  base  and  the  piers.  The  pier  forms 
were  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
freezing  precaution  and  to  make  the  forms  watertight.  Concrete  was 
mixed  in  proportions  varying  from  1 : 2  : 4  to  1 : 3  : 5. 

The  concreting  plant  consisted  of  a  No.  1 1  Cube  mixer  with  loading 
aidp,  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
a  86-ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
which  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
chute  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
the  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
was  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
tional days  were  consumed  in  the  concreting.  The  concrete  amounted 
to  104  cu.  yd. 

An  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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process  of  erection  at  East  Vulcan  No.  4  shaft,  shown  in  Fig.  238.  ThjH 
is  to  carry  two  8-ft.  sheaves  for  the  cage  and  skip  ropes.  The  horizDnU^f 
angle  between  the  ropes  lacking  only  8"  or  10"  of  180°,  the  intensity  cfl 
the  resultant  stress  is  comparatively  slight.  The  structure  is  dcstgneal 
to  be  stable  and  strong,  to  withstand  the  effect  of  breaking  one  IM-ia-  ] 
rope  while  the  other  rope  is  carrying  its  working  load.  J 

This  frame  consists  of  a  concrete  base  2  ft.  6  in.  thick  and  10  X  1 
ft.  horizontal  dimensions,  surmounted  at  each  end  by  piers  2  ft.  9  i 
long  and  5  ft.  wide.  The  north  pier  is  1!  ft.  6  in.  high,  while  the  sout 
pier  is  10  ft.  high.  Framed  between  the  piers  and  cast  integrally  with  tha 
are  reinforced-concrete  beams  which  are  to  support  the  weight  of  tt 
sheaves  {a  vertical  load)  and  resist  the  lateral  force  of  the  rope-stre 
resultant.  The  resultant  tends  to  bend  them  toward  the  east  and  throug 
the  medium  of  these  beams  to  overturn  the  piers  and  indeed  the  whoi 
structure  in  the  same  direction.  There  is  also  a  small  end  thrust  exertec 
Old  steel  ropes  are  placed  as  reinforcement  to  cause  the  base  to  act  a 
one  piece  and  to  bind  the  piers  firmly  to  it.  The  concrete  is  a  rubbi 
mixture  1:3:5.     About  31  cu.  yd.  is  required. 

Certain  conditions  not  necessary  to  mention,  fixed  the  position 
the  structure  and  limited  the  width  of  the  piers.  The  structure  is  s 
with  its  transverse  center  line  at  angles  of  some  5°  or  10°  from  the  lin< 
of  resultant  of  the  cage  and  the  skip  ropes. .  For  the  exact  setting  of  th 
beam  forms,  a  mechanical  scheme  was  used.  This  worked  nicely  fo 
this  case  but  would  not  be  convenient  for  use  in  general. 

The  intersection  points,  which  are  on  the  west  side  of  the  structun 
were  located  and  marked  in  space  by  the  heads  of  nails  driven  into  suitabl 
wooden  falsework.  It  was  possible  to  see  easily  from  these  points  t 
points  where  the  rope^  would  enter  the  headsheaves  and  to  the  drums 
Othernailsweresighted  in  along  these  lines  at  distancea  of  15  ft.  or  so  fro 
the  intersection  points.  A  suitable  wire  was  stretchetl  along  these  Una 
which  were,  of  course,  the  future  paths  of  the  ropes.  Then  on  the  ena 
side  of  the  structure,  the  transit  was  "jiggled"  into  Une  between  the  si 
points  at  headsheave  and  drum  and  lines  were  stretched  to  correspont: 
Thus  for  each  sheave  wheel  there  were  had  three  lines  which  determine! 
the  plane  of  the  sheave.  Now  by  sighting  across  these  lines  from  east  to 
west,  strips  were  accurately  located  and  aligned  on  the  pier  forms  for. 
the  support  of  the  beam  forms.  The  longitudinal  slope  of  the  1 
is  about  17°  for  the  cage  sheave  and  15°  for  the  skip,  while  the  transverB 
slop^  are  about  14°  and  3°  respectively. 

The  best  material  for  l>eam3  for  structures  of  types  2,  3  or  4  is  reiffi 
forced  concrete,  since  it  can  be  eo  easily  molded  to  any  desired  deta 
for  support  of  sheave  bearings  and  can  bo  used  equally  as  well  for  struti 
beams  as  for  beams  subjected  to  bending  only.     It  is  also  probab^ 
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more  economical   than  steel  when   used  in  connection  with  concrete 


Tum-sheave  Location  and  Support  (By  C.  R.  Forbes). — ^At  a  Lake 
Superior  copper  mine,  a  turn  sheave  was  necessary  because  a  suitable 
place  for  the  hoisting  engine  could  not  be  obtained  in  the  line  of  the 
shaft,  at  a  sufficient  distance  from  the  headsheave  to  permit  the  rope  to 
wind  properly  on  the  drum  of  11-ft.  face;  a  minimum  distance  of  400  ft. 
was  required  and  at  that  distance  there  was  situated  an  office  building 
and  boarding  house;  furthermore  the  character  of  the  ground  at  this 
pmnt  was  not  suitable  for  constructing  a  hoisting-engine  foundation  at  a 
reasonable  cost.    However,  at  a  point  to  the  east  of  the  shaft,  a  sufficient 
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J>lAfilRAn  Of  TUtN  SHtAVt 
FIG.    239. — TURN  SHEAVE   LOCATING  Fa^MB   AND   GUIDING   DIAGR/Utf. 


distance  away,  there  was  an  outcrop  of  trap  rock  which  made  an  ideal 
place  for  the  foundation,  but  which  necessitated  the  use  of  a  turn  sheave 
shown  in  the  illustrations.  The  method  of  supporting  this  sheave  was 
somewhat  out  of  the  ordinary,  as  the  top  of  the  concrete  base  was  made 
parallel  to  the  plane  of  the  sheave  instead  of  horizontal,  as  is  the  more 
common  practice.  The  timbers  supporting  the  sheave  are  14  in.  square 
and  are  held  in  place  by  13^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foundation  of  this  kind,  the  most  difficult  part  is 
in  locating  and  erecting  the  form  for  the  odd-shaped  concrete  base.  The 
operation  in  this  case  was  accomplished  as  follows.  A  rectangular  frame, 
as  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  timber,  the  frame 
being  made  the  same  size  as  the  top  of  the  concrete  base.  Projecting 
up  from  this  frame,  perpendicular  to  it,  were  three  upright  pieces;  the 

20 
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length  of  these  pieces  was  the  same  as  the  distance  from  the  center  of 
the  sheave  to  top  of  the  concrete,  which  was  determined  by  the  size  of 
the  timbers,  the  length  of  the  hub  and  shaft  of  the  sheave,  etc.  It  was 
necessary  to  use  these  projecting  pieces  to  line  in  the  frame,  as  all  calcula- 
tions were  made  with  respect  to  the  plane  of  the  sheave  itself  and  not  the 
top  of  the  concrete. 

From  a  survey,  the  horizontal  angle  between  the  ropes  was  deter- 
mined and  also  the  slope  of  the  rope  in  each  direction;  and  by  various 
calculations,  the  direction,  the  length  and  the  slope  of  the  line  from  the 
point  of  intersection  of  the  ropes  to  the  center  of  the  sheave,  were  ob- 
tained. To  locate  the  frame,  the  transit  was  set  up  in  the  determined 
line,  and  the  frame  lined  in  by  sighting  along  the  tops  of  the  uprights;  by 
measuring  to  a  plumb  line  suspended  from  the  top  of  the  middle  upright, 
it  was  centered  correctly  and  placed  at  the  proper  height.  The  slope 
in  both  directions  had  been  calculated,  and  by  the  use  of  2®  levels 
set  at  the  proper  angles  and  placed  on  the  frame,  it  was  possible  to  set 
it  at  the  correct  slope,  where  it  was  braced  and  held  firmly  in  posi- 
tion. The  form  was  then  built  around  it  with  a  batter  of  1:4,  and  the 
bolts  set  in  position  and  held  by  a  template  until  the  work  of  filling  in 
with  concrete  was  completed.  It  is  possible  to  locate  a  sheave  of  this 
kind  without  the  use  of  a  transit  by  simply  stretching  chalk  lines  from 
the  point  of  intersection  toward  the  headsheave  and  engine  drum  and 
lining  in  the  sheave  by  eye,  although  this  method  would  not  be  so  ac- 
curate as  the  one  described  and  would  take  more  time  on  the  part  of  the 
workmen. 

The  solution  of  the  turn-sheave  problem,  although  tedious,  is  com- 
paratively simple  and  may  be  accomplished  in  several  ways,  probably 
the  easiest  of  which,  and  one  that  involves  the  use  of  plane  trigo- 
nometry only,  illustrated  in  Fig.  239,  is  as  follows:  From  the  survey, 
the  horizontal  angle  C  A  B'  between  the  lines  of  rope  is  found  to  be  106**; 
the  slope  of  the  rope  from  the  point  of  intersection  to  the  headsheave, 
46°;  the  slope  of  the  rope  from  the  point  of  intersection  to  the  engine 
drum,  10°;  diameter  of  the  turn  sheave  is  11  ft.  Referring  to  the  dia- 
gram, it  is  readily  seen  how  the  true  angle  between  the  ropes,  the  angle 
CAB  J  can  be  determined.  This  angle  is  found  to  be  93°  32',  and  the  line 
from  the  point  of  intersection  A,  to  the  center  of  the  sheave,  will  bisect 
this  angle,  but  it  must  be  remembered  that  the  projection  of  this  line 
on  the  horizontal  plane,  the  line  AO'  in  figure,  will  not  bisect  the  angle 
C"A/?',  and  further  calculations  must  be  made  to  determine  the  hori- 
zontal angle  O'AC/,  It  is  next  necessary  to  determine  the  length  and 
slope  of  the  line  AG]  with  the  data  given  in  the  problem  this  length  is 
found  to  1)0  7.55  ft.  and  the  slope  40°  41'.  In  order  to  find  the  angle 
O'AG',  draw  (Xt^  a  horizontal  line  in  the  plane  of  the  sheave.     The  length 
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of  this  line  can  be  determined,  and  as  it  is  equal  to  0'G\  it  can  be  used  in 
solving  the  triangle  0'AG\  of  which  three  sides  will  be  known;  this  angle 
is  found  to  be  66**  49'. 

The  data  necessary  for  locating  the  sheave  then  are:  Horizontal 
an^e  to  be  turned  at  point  of  intersection  from  line  of  rope  to  headsheave, 
65®  49^;  horizontal  distance  from  point  of  intersection  to  center  of  turn 
sheave,  5.72  ft.;  vertical  distance  from  point  of  intersection  to  center 
of  turn  sheave,  4.92  ft.;  slope  of  line  from  point  of  intersection  to  center 
of  turn  sheave,  40°  41';  slope  of  line  at  right  angle  to  previous  Une  {CB 
in  figure),  22**. 

Turn  Sheaves  at  the  Lake  Mine  (By  Karl  A.  May). — Turn  sheaves 
for  guiding  the  hoisting  ropes  froAi  the  headframe  sheaves  to  the  hoist 
drums  are  in  use  at  the  Lake  mine,  in  Michigan.  These  serve  the  same 
purpose  as  the  turn  sheaves  described  by  C.  R.  Forbes,  but  differ  in 
design  and  method  of  installation.  The  solution  of  the  problem  of  find- 
ing the  proper  location,  elevation  and  inclination  for  the  sheaves  and 
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frames,  was  essentially  the  same,  but  a  graphic  solution  was  also  made  in 
order  to  check  the  computed  results,  and  in  addition  a  model  was  con- 
structed, the  details  of  which  are  shown  and  explained  by  Fig.  240.* 
The  model  was  put  to  good  use  throughout  the  process,  in  overcoming 
some  of  the  difficulties  attendant  on  using  the  third  dimension,  and  in 
laying  out  to  scale  the  existing  conditions  with  a  rather  high  degree  of 
accuracy.  The  sheaves  are  set  at  an  angle  of  about  48°  with  the  hori- 
zontal. Separate  calculations  were  made  for  each  sheave,  although  a 
diJBference  of  only  about  30'  in  the  angle  of  inclination  resulted. 

When  the  calculations  were  complete,  the  boss  carpenter  was  given 
the  two  center  lines  of  the  foundation,  a  bench  mark,  and  a  print  showing 
the  location  of  the  anchor  bolts,  and  from  these  data  he  built  the  tem- 
plates, which  consisted  of  2-in.  planks,  in  which  holes  were  bored  for 
the  anchor  bolts.  The  planks  were  set  to  bring  the  bolts  at  the  proper 
elevation.  The  latter  were  made  with  the  lower  end  bent  to  a  hook  and 
an  old  20-lb.  rail  was  laid  in  each  line  of  hooks. 
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lenerrh  of  these  pieces  was  the  same  as  the  distance  froi 
the  sheave  to  top  of  the  concrete,  which  was  determinec 
the  timbers,  the  length  of  the  hub  and  shaft  of  the  shea' 
necessarj-  to  use  these  projecting  pieces  to  line  in  the  fram 
tions  were  made  with  respect  to  the  plane  of  the  sheave  it 
top  of  the  concrete. 

From  a  survey,  the  horizontal  angle  between  the  ' 
mined  and  also  the  slope  of  the  rope  in  each  direction 
calculations,  the  direction,  the  length  and  the  slope  of 
point  of  intersection  of  the  ropes  to  the  center  of  th' 
tained.    To  locate  the  frame,  the  transit  was  set  up 
line,  and  the  frame  lined  in  by  sighting  along  the  top^ 
measuring  to  a  plumb  line  suspended  from  the  top  o 
it  was  centered  correctly  and  placed  at  the  prope- 
in  both  directions  had  been  calculated,  and  by 
set  at  the  proper  angles  and  placed  on  the  frame, 
it  at  the  correct  slope,  'where  it  was  braced  ar     1 
tion.    The  form  was  then  built  around  it  with  n 
bolts  set  in  position  and  held  by  a  template  uiv 
with  concrete  was  completed.    It  is  possible  tr- 
kind  without  the  use  of  a  transit  by  simidy  sti 
the  point  of  intersection  toward  the  headshea*  * 
lining  in  the  sheave  by  eye,  althou{^  this  mt'-i- 
curate  as  the  one  described  and  would  take  txi' 
workmen. 

The  solution  of  the  turn-sheave  problen 
parativoly  simple  and  may  be  accomplishc-   ~ 
the  easiest  of  which,  and  one  that  invoh 
nomotry  only,  illustrated  in  Fig.  239,  is  a^ 
the  horizontal  angle  C  A  fi'  between  the  liin 
the  slope  of  the  rope  from  the  point  of  inl 
40'';  the  slope  of  the  rope  from  the  poini 
drum,  10'';  diameter  of  the  turn  sheave  j| 
pram,  it  is  readily'  seen  how  the  true  ani? 
(  .1  By  can  be  determined.    This  angle  in  t* 
from  the  point  of  intersection  A,  to  the  .^ 
fliis  niiglo,  but  it  must  be  remembered 
on  the  horizontal  plane,  the  line  AO^  i 
C'AB\  and  further  calcula^^^^  ^^^' 
zontal  angle  (VAC     It  is  next  nee 
slope  of  the  line  AO;  wit(i  t^©  dat 
fouHil  to  ho  7.55  ft.  ancj  f -^^  slope 
{)M(;',  draw  (Xjy  a  hori^Qi^  ^alline 
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Relative  Dimensions  of  Variable  Members  of  Trestle  Bent  for 

Different  Heights 


H 


Ft.      in. 


B 


Ft.    in.      Ft.    in. 


Ft.    in. 


W 


Ft.    in. 


H 


Ft.    in. 


Ft.    in. 


B 


C 


Ft.    in. 


Ft.    in.     F 


3 

3-4 
'3-8 

4 

4rA 
4r-8 

5 

5-4 

5^8 

6 

&-4 

e-8 

7 

7-4 

7-8 

8 

8-4 

8^8 

9 

0-4 

9-8 

10 

10-4 

10-8 

11 

11-^ 

11-8 

12 

12-4 

12-8 

13 


1-  ^H 
1-  7H 
1-1  IK 

2-7?^ 

2-nH 

3-  SH 
3-  7H 
3-113^ 
4-3% 
4r-7H 
5-  0 
5-  4 
5-  SH 

^OH 
^8K 

7- OK 

7'^H 

7-  8?^i 

8-  03^ 

8-  W2 

8-  8^^ 

9-  OH 
9-  4^ 
9-  SH 

10-  OJ^ 
10-  414 

10-  8J^ 

11-  1 
11-  5 


.2  3 
^- 
xi 

■*    s 

33  S 


6 
6 
7 
7 
7 
7 
9 
9 
9 
9 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4-  9 

4-  9 
4-11 
4-11 
4-11 

5-  3 
5- 
5- 
5- 
5- 
5- 

6-  0 
6-  0 
6-  0 
6-  0 


3 
3 
7 
7 

7 


3-6 
4-0 
4-0 
4-0 
4-0 
4-0 
4-0 
4^ 
5-0 
5-0 
5-0 
5-0 
5-6 
5-6 
5-6 
5-6 
5-6 
5-6 
&-0 
6-0 
6-0 
6-0 
6-0 
6-0 
7-0 
7-0 
7-0 
8-0 
8-0 
8-0 
8-0 


l-9>i 
l-10>i 

I'lOH 

1-11}^ 

2-OJi 
2-0?i 
2-  IM 
2-2H 
2-2H 
2-SH 
2-4}^ 
2-4|i 

2-5M 
2-6)^ 
2-6Ji 
2-7K 

2-8M 
2-8?i 

2-  9K 
2-10}^ 
2-lOJi 

2-1 IM 
3-0>i 
3-OJi 

3-  IH 
3-2>^ 
3-2?i 
3-  31^ 
3-4>^ 
3-4J^ 
3-  5>^ 


13-4 

11- 9H 

7-0 

10-0 

13-8 

12-  IH 

7-0 

10-0 

14 

12- 5K 

7-0 

10-0 

l4r-4 

12-9Ji 

7-0 

10-0 

14-8 

13^1Ji 

7-0 

10-0 

15 

13-5?^ 

7-0 

10-0 

15-4 

13- 9« 

7-0 

10-0 

15-8 

14-  IH 

7-0 

10-0 

16 

14- 5H 

7-0 

10-0 

16-4 

14-  95^ 

8^ 

12-0 

16-8 

I^IH 

8^ 

12-0 

17 

1^5?i 

8^ 

12-0 

17-4 

l&-9?i 

8^ 

12-0 

17-8 

1^  m 

8^ 

12-0 

18 

1^5J^ 

8-0 

12-0 

18-4 

16-9Ji 

8^ 

12-0 

18-8 

17-  2 

8-0 

12-0 

19^ 

17-  6 

8-0 

12-0 

19-4 

17-lOJg 

9-0 

14r^ 

19-8 

18^  2>^ 

9-0 

14-0 

20 

18^6}i 

9-0 

14r^ 

20-4 

18-lOK 

9-0 

14r^ 

20-8 

19-2?^ 

9-0 

14-0 

21 

1^6?^ 

9-0 

14-0 

21-4 

19-10?^ 

9-0 

14-0 

21-8 

20- 2H 

fe 

22 

20-  6Ji 

8> 

o 

22-4 

20-105^ 

IS 

22-8 

21-  2H 

• 

•o 

23 

21-0?i 

00 

23-4 

21-10?i 

.  d 

23-8  1 

22-  2?i 

2^ 

It  may  be  seen  that  the  framers  were  able  to  proceed  with  the 
independently  of  the  erectors.  The  method  is  recommended  ev( 
tramways  a  few  hundred  feet  in  length  and  especially  in  cases  whe 
old  tramway  must  be  replaced,  allowing  the  minimum  of  time  fc 
shutdown  incident  to  replacement,  since  piers  can  be  set  and  all  f 
work  prepared  to  dimension  before  interfering  with  operations. 

T3rpical  Coal  Trestles. — The  surface  equipment  of  many  min< 
eludes  a  trestle  for  bringing  the  coal  to  a  point  where  it  will  dum] 
the  boiler-house  bins  and  also  for  providing  storage  against  winte 
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(Tk  accompanying  illustrations,  Fig.  243,  ahow  some  typical  methods 
of  construction  employed  on  the  Mesabi  range  and  also  give  the  profile 
K  trestle.    Squared  timber  for  such  trestles  is  almost  universal. 
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1q  1  is  shown  a  trestle  built  on  a  16°  curve  with  a  2.5  per  cent,  grade. 
n»e  trestle  is  350  ft.  long  and  every  third  panel  is  braced  with  3  X  12- 
in,  diagonals  to  form  towers.  The  rails  are  laid  directly  on  stringers 
which  are  themselves  carried  on  corbels  over  the  bents  and  are  spliced 
*ith  steel  plates  on  the  sides.  The  bents  are  symmetrical  and  running 
boards  are  provided  on  both  sides.  In  2  is  represented  a  trestle  similar 
to  that  of  1.  It  is  unsym metrical,  however,  and  the  running  board  is 
on  one  side  only,  carried  by  an  extension  of  the  cap.  In  this  trestle,  the 
grade  is  4  per  cent.,  except  on  one  portion,  which  has  a  12°  curve,  where 
it  is  3  per  cent.  These  grades  and  curves  represent  the  maximum  per- 
missible in  good  design.  The  bents  are  spaced  15  ft.  9  in.  center  to  cen- 
ter and  every  third  panel  is  diagonally  braced  with  3  X  12-in.  planks. 
The  tension  rod  and  filling  blocks  between  the  stringers  are  inserted  at 
every  bent  on  the  tangents,  while  on  the  curve  an  additional  set  is  used 
between  the  bents. 

A  bent  is  shown  in  3  in  which  the  rails  are  carried  on  crossties,  four 
etnngers  being  used  in  this  case.  The  trestle  is  symmetrical,  with  foot- 
boards on  both  sides;  all  the  posts  are  inclined.  The  bents  are  spaced 
16  ft.,  the  long  ties  8  ft.;  between  the  long  ties  are  25-in.  ties  spaced 
2  ft.  In  this  case  also  every  third  panel  is  diagonally  braced.  In  all 
these  three  types  the  safe  maximum  height  is  22  ft.  The  trestle  in  4  is 
similar  to  that  of  3  in  its  use  of  crossties.  The  bents  are  spaced  12  ft.; 
three  stringera  are  used  under  each  rail.    In  5  a  profile  of  this  trestle  is 
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Post  and  Cap  J«iat  iv  Daaiiac-tKilfe. — ^TV  matcml  <3Tipprd 
I  the  MeaaU  opaqslB  ■  t^^emed  <tf  h  graat  dumps,  vlucfa  ue 
t  out  and  op  fraoi  a  n^  ticMfe  *««— ^if  iW  la^h  (tf  the  pco- 
I  damp^  Hub  tnslle  ii  af  E^t  caaetnKOaa,  anriit;  onhr  u> 
t  operations  and  ii  faaDjr  baned  and  left.  Tbp  metbod  of  coo- 
a  is  dKnm  in  Fig.  244.    TW  fiist  malerial  stripped  is  damped  in 


na.  244. — ilkvationb 


f  and  around  the  trestle  so  as  to  make  it  a  fill.  Dumping  begins  at  the 
I  end  (rf  the  trestle  near  the  pit.  The  train  approaches  the  dump  with 
the  engine  behind;  when  the  first  car  is  at  the  end  of  the  filled  part  of 
the  trestle,  it  is  dumped,  pushed  ahead  on  the  trestle  and  the  next  car 
dumped.  In  this  way  the  fight  trestle  has  to  support  empty  cars  only. 
There  is  always  an  inclined  face  or  toe  to  the  fill  which  exerts  a  conaitlcr- 
able  pressure  on  the  posts  of  the  bents  which  it  surrounds,  as  shown  <"  ' ' 
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process  of  erection  at  East  Vulcan  No.  4  shaft,  shown  in  Fig.  238.  This 
is  to  carry  two  8-ft.  sheaves  for  the  cage  and  skip  ropes.  The  horizont^ 
angle  between  the  ropes  lacking  only  8°  or  10°  of  180°,  the  intensity  of 
the  resultant  stress  is  comparatively  slight.  The  structure  is  designed 
to  be  stable  and  strong,  to  withstand  the  efifect  of  breaking  one  ly^-itu 
rope  while  the  other  rope  is  carrying  its  working  load. 

This  frame  consists  of  a  concrete  base  2  ft.  6  in.  thick  and  10  X  16 
ft.  horizontal  dimensions,  surmounted  at  each  end  by  piers  2  ft.  9  in, 
long  and  5  ft.  wide.  The  north  pier  is  11  ft.  6  in.  high,  while  the  south 
pier  is  10  ft.  high.  Framed  between  the  piers  and  cast  integrally  with  them 
ai'e  reinforcod-concrete  beams  which  arc  to  support  the  weight  of  thtf 
sheaves  (a  vertical  load)  and  resist  the  lateral  force  of  the  rope-stress 
resultant.  The  resultant  tends  to  bend  them  toward  the  east  and  throu^ 
the  medium  of  these  beams  to  overturn  the  piers  and  indeed  the  whol) 
structure  in  the  same  direction.  There  is  also  a  small  end  thrust  exerted^ 
Old  steel  ropes  are  placed  as  reinforcement  to  cause  the  base  to  act 
one  piece  and  to  bind  the  piers  firmly  to  it.  The  concrete  is  a  rubble 
mixture  1:3:5.     About  31  cu.  yd.  is  required. 

Certain  conditions  not  necessary  to  mention,  fixed  the  position  of 
the  structure  and  limited  the  width  of  the  piers.  The  structure  is 
with  its  transverse  center  line  at  angles  of  some  5°  or  10"  from  the  lines 
of  resultant  of  the  cage  and  the  skip  ropes. .  For  the  exact  setting  of  the 
beam  forms,  a  mechanical  scheme  was  used.  This  worked  nicely  for 
this  case  but  would  not  be  convenient  for  use  in  general, 

The  intersection  points,  which  are  on  the  west  side  of  the  structure, 
were  located  andmarkedinspaceby  the  heads  of  nails  driven  into  suitable 
wooden  falsework.  It  was  possible  to  see  easily  from  these  points  to 
points  where  the  rope^  would  enter  the  headsheaves  and  to  the  drums. 
Other  nails  were  sighted  inalong  these  lines  at  distances  of  15  ft.  or  so  from 
the  intersection  points.  A  suitable  wire  was  stretched  along  these  li 
which  were,  of  course,  the  future  paths  of  the  ropes.  Then  on  the  east 
side  of  the  structure,  the  transit  was  "jiggled"  into  line  between  the  si 
points  at  headsheave  and  drum  and  lines  were  stretched  to  correspond.; 
Thus  for  each  sheave  wheel  there  were  had  three  lines  which  determined 
the  plane  of  the  sheave.  Now  by  sighting  across  these  Hues  from  east  to 
west,  strips  were  accurately  located  and  aligned  on  the  pier  forms  for 
the  support  of  the  beam  forms.  The  longitudinal  slope  of  the  be 
is  about  17°  for  the  cage  sheave  and  1.5°  for  the  skip,  while  the  tranaverao- 
slopes  are  about  14°  and  3°  respectively. 

The  beat  material  for  beams  for  structures  of  types  2,  3  or  4  is  r 
forced  concrete,  since  it  can  be  so  easily  molded  to  any  desired  detail 
for  support  of  sheave  bearings  and  can  be  used  equally  as  well  for  strut- 
beams  as  for  beams  subjected  to  bending  only.     It  is  also  probably 
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more  economical   than  steel  when   used  in  connection  with  concrete 
piors. 

Tom-sheave  Location  and  Support  (By  C.  R.  Forbes). — ^At  a  Lake 
Superior  copper  mine,  a  turn  sheave  was  necessary  because  a  suitable 
{dace  for  the  hoisting  engine  could  not  be  obtained  in  the  line  of  the 
shaft,  at  a  sufficient  distance  from  the  headsheave  to  permit  the  rope  to 
wind  properly  on  the  drum  of  11-ft.  face;  a  minimum  distance  of  400  ft. 
was  required  and  at  that  distance  there  was  situated  an  office  building 
and  boarding  house;  furthermore  the  character  of  the  ground  at  this 
pmnt  was  not  suitable  for  constructing  a  hoisting-engine  foundation  at  a 
reasonable  cost.     However,  at  a  point  to  the  east  of  the  shaft,  a  sufficient 
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FIG.    239. — TURN  BHEAVB  LOCATZNQ  FRAICB  AND   GUIDING  DIAGa^kM. 


distance  away,  there  was  an  outcrop  of  trap  rock  which  made  an  ideal 

{dace  for  the  foundation,  but  which  necessitated  the  use  of  a  turn  sheave 

shown  in  the  illustrations.    The  method  of  supporting  this  sheave  was 

somewhat  out  of  the  ordinary,  as  the  top  of  the  concrete  base  was  made 

parallel  to  the  plane  of  the  sheave  instead  of  horizontal,  as  is  the  more 

common  practice.    The  timbers  supporting  the  sheave  are  14  in.  square 

and  are  held  in  place  by  1^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foundation  of  this  kind,  the  most  difficult  part  is 

in  locating  and  erecting  the  form  for  the  odd-shaped  concrete  base.     The 

operation  in  this  case  was  accomplished  as  follows.     A  rectangular  frame, 

as  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  timber,  the  frame 

being  made  the  same  size  as  the  top  of  the  concrete  base.     Projecting 

up  from  this  frame,  perpendicular  to  it,  were  three  upright  pieces;  the 
ao 
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length  of  these  pieces  was  the  same  as  the  distance  from  the  center 
the  sheave  to  top  of  the  concrete,  which  was  determined  by  the 
the  timbers,  the  length  of  the  hub  and  shaft  of  the  sheave,  etc.  It 
necessary  to  use  these  projecting  pieces  to  line  in  the  frame,  as  all  caleQkir 
tions  were  made  with  respect  to  the  plane  of  the  sheave  itself  and  not  tfcl 
top  of  the  concrete. 

From  a  survey,  the  horizontal  angle  between  the  ropes  was  dsbaf^ 
mined  and  also  the  slope  of  the  rope  in  each  direction;  and  by  variooi 
calculations,  the  direction,  the  length  and  the  slope  of  the  line  from  tlM 
point  of  intersection  of  the  ropes  to  the  center  of  the  sheave,  were  ofc 
tained.  To  locate  the  frame,  the  transit  was  set  up  in  the  determined 
line,  and  the  frame  lined  in  by  sighting  along  the  tops  of  the  uprights;  bg|| 
measuring  to  a  plumb  line  suspended  from  the  top  of  the  middle  upri^i^ 
it  was  centered  correctly  and  placed  at  the  proper  height.  The  8l<^ 
in  both  directions  had  been  calculated,  and  by  the  use  of  2^  levA 
set  at  the  proper  angles  and  placed  on  the  frame,  it  was  possible  to  set 
it  at  the  correct  slope,  'where  it  was  braced  and  held  firmly  in  posi- 
tion. The  form  was  then  built  around  it  with  a  batter  of  1:4,  and  the 
bolts  set  in  position  and  held  by  a  template  until  the  work  of  filling  in 
with  concrete  was  completed.  It  is  possible  to  locate  a  sheave  of  this 
land  without  the  use  of  a  transit  by  simply  stretching  chalk  lines  from 
the  point  of  intersection  toward  the  headsheave  and  engine  drum  and 
lining  in  the  sheave  by  eye,  although  this  method  would  not  be  so  ac- 
curate as  the  one  described  and  would  take  more  time  on  the  part  of  the 
workmen. 

The  solution  of  the  turn-sheave  problem,  although  tedious,  is  com- 
paratively simple  and  may  be  accomplished  in  several  ways,  probably 
the  easiest  of  which,  and  one  that  involves  the  use  of  plane  trigo- 
nometry only,  illustrated  in  Fig.  239,  is  as  follows:  From  the  survey, 
the  horizontal  angle  C  A  B'  between  the  lines  of  rope  is  found  to  be  106®; 
the  slope  of  the  rope  from  the  point  of  intersection  to  the  headsheave, 
46°;  the  slope  of  the  rope  from  the  point  of  intersection  to  the  engine 
drum,  10°;  diameter  of  the  turn  sheave  is  11  ft.  Referring  to  the  dia- 
gram, it  is  readily  seen  how  the  true  angle  between  the  ropes,  the  angle 
CAB,  can  be  determined.  This  angle  is  found  to  be  93°  32',  and  the  line 
from  the  point  of  intersection  A,  to  the  center  of  the  sheave,  will  bisect 
this  angle,  but  it  must  be  remembered  that  the  projection  of  this  line 
on  the  horizontal  plane,  the  line  AC  in  figure,  will  not  bisect  the  angle 
C'AB\  and  further  calculations  must  be  made  to  determine  the  hori- 
zontal angle  0'AG\  It  is  next  necessary  to  determine  the  length  and 
slope  of  the  line  A0\  with  the  data  given  in  the  problem  this  length  is 
found  to  be  7.55  ft.  and  the  slope  40°  41'.  In  order  to  find  the  angle 
0' AC/,  draw  (Kr,  a  horizontal  line  in  the  plane  of  the  sheave.     The  length 
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dibia  line  can  be  determined,  and  as  it  is  equal  to  0'G\  it  can  l)o  uschI  in 
nhriDg  the  triangle  (yAG\  of  which  three  sides  will  be  knov^oi;  this  angle 
iifiwDdtobe65''49'. 

He  data  necessary  for  locating  the  sheave  then  are:  Horizontal 
aqgie  to  be  turned  at  point  of  intersection  from  line  of  rope  to  heailsheavo, 
85^49';  horizontal  distance  from  point  of  intersection  to  center  of  turn 
sheave,  5.72  ft.;  vertical  distance  from  point  of  intersection  to  center 
of  turn  sheave,  4.92  ft.;  slope  of  line  from  point  of  intersection  to  center 
of  turn  sheave,  40^  41';  slope  of  line  at  ri^t  angle  to  previous  line  ((7i 
in%ire),  22^ 

Turn  Sheaves  at  the  Lake  Mine  (By  Karl  A.  May). — Turn  shoavc\s 
ferfoiding  the  hoisting  ropes  froAi  the  headframe  sheaves  to  the  hoist 
drums  are  in  use  at  the  Lake  mine,  in  Michigan.  These  serve  the  same 
purpose  as  the  turn  sheaves  described  by  C.  R.  Forbes,  but  differ  in 
design  and  method  of  installation.  The  solution  of  the  problem  of  find- 
ing the  proper  location,  elevation  and  inclination  for  the  sheaves  and 
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{ftunes,  was  essentially  the  same,  but  a  graptiie  solution  was  also  mado  in 
order  to  check  the  computed  results,  and  in  addition  a  nio(I(»l  was  con- 
structed, the  details  of  which  are  shown  and  explained  by  Fi^.  240. 
The  model  was  put  to  good  use  throughout  the  process,  in  overcoining 
some  of  the  difficulties  attendant  on  using  the  third  dirnension,  and  in 
lanng  out  to  scale  the  existing  conditions  with  a  rather  high  (h^gn^e  of 
accuracy.  The  sheaves  are  set  at  an  angle  of  about  48°  with  the  hori- 
zontal. Separate  calculations  were  made  for  each  sh(?avo,  although  a 
difference  of  only  about  30'  in  the  angle  of  inclination  re^sulted. 

When  the  calculations  were  complete,  the  boss  carpenter  was  given 
the  two  center  lines  of  the  foundation,  a  bench  mark,  and  a  print  showing 
the  location  of  the  anchor  bolts,  and  from  tluise  data  he  built  the  tem- 
plates, which  consisted  of  2-in.  planks,  in  wliich  holes  wore  ])ored  for 
the  anchor  bolts.  The  planks  were  set  to  bring  the  bolts  at  the  proper 
elevation.  The  latter  were  made  with  the  lower  end  bent  to  a  hook  and 
an  old  2(>-lb.  rail  was  laid  in  each  line  of  hooks. 
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center  of  each  trestle  bent.  A  profile  of  the  tops  of  these  stakes  indi- 
cating tops  of  piers  was  plotted  from  regular  level  notes.  A  profile 
d  the  grade  of  the  tramway  base  of  the  rail  was  plotted  on  the  same  sheet 
Bud  the  height  H  from  top  of  piers  to  base  of  rail  was  thus  found.  This 
was  later  checked  by  computatioa.  Having  the  distance  H  for  each 
bent,  the  dimensions  A,  B,  C  and  W  are  readily  specified,  using  the  ac- 
companying table  and  interpolating.  The  other  pieces  were  of  constant 
dimensions.  It  is  desirable  to  keep  the  tops  of  piers  at  such  a  height 
that  the  pair  supporting  a  bent  shall  have  their  tops  on  the  same  level 
and  that  the  (me  on  higher  ground  shall  be  nearly  fiusb  nith  the  Mil 


310 


DETAILS  OF  PRACTICAL  MINING 


Reuitive  Dimensions  op  Variable  Members  of  Trestle  Bent  for 

Different  Heights 
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It  may  he  seen  that  the  framers  were  able  to  proceed  with  the 
independently  of  the  erectors.  The  method  is  recommended  evt 
tramways  a  few  hundred  feet  in  length  and  especially  in  cases  whc 
old  tramway  must  be  replaced,  allowing  the  minimum  of  time  fc 
shutdown  incident  to  replacement,  since  piers  can  be  set  and  all  f 
work  prepared  to  dimension  before  interfering  with  operations. 

T3rpical  Coal  Trestles. — The  surface  equipment  of  many  min« 
eludes  a  trestle  for  bringing  the  coal  to  a  point  where  it  will  dum] 
the  boiler^iouse  bins  and  also  for  providing  storage  against  winte 
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I  lite  accompanying  illustrations,  Fig.  243,  show  some  typical  methods 
I  rf  construction  employed  on  the  Mesabi  range  and  also  give  the  profile 
[  done  trestle.    Squared  timber  for  such  trestles  is  almost  universal. 
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Id  1  is  shown  a  trestle  built  on  a  16°  curve  with  a  2.5  per  cent,  grade. 
Hie  trestle  ia  350  ft.  long  and  every  third  panel  is  braced  with  3  X  12- 
'  IB.  diagonals  to  form  towers.     The  rails  are  laid  directly  on  stringers 

1  which  are  themselves  carried  on  corbels  over  the  bents  and  arc  spliced 
.   nth  steel  plates  on  the  sides.    The  bents  are  symmetrical  and  running 

boards  are  provided  on  both  sides.  In  2  is  represented  a  trestle  simitar 
«that  of  1.  It  is  imsymmetrical,  however,  and  the  running  board  is 
m  one  side  only,  carried  by  an  extension  of  the  cap.  In  this  trestle,  the 
grade  is  4  per  cent.,  except  on  one  portion,  which  has  a  12"  curve,  where 
it  is  3  per  cent.  These  grades  and  curves  represent  the  maximum  per- 
miaaible  in  good  design.  The  bents  are  spaced  15  ft.  9  in.  center  to  cen- 
ter and  every  third  panel  is  diagonally  braced  with  3  X  12-in.  planks. 
The  tension  rod  and  filling  blocks  between  the  stringers  are  inserted  at 
every  bent  on  the  tangents,  while  on  the  curve  an  additional  set  is  used 
between  the  bents. 

A  bent  is  shown  in  3  in  which  the  rails  are  carried  on  crossties,  four 
stringers  being  used  in  this  case.  The  trestle  is  symmetrical,  with  foot- 
boards on  both  sides;  all  the  posts  are  inclined.  The  bents  are  spaced 
16  ft.,  the  long  ties  S  ft.;  between  the  long  ties  are  25-in.  ties  spaced 

2  ft.  In  this  case  also  every  third  panel  is  diagonally  braced.  In  all 
these  three  types  the  safe  maximum  height  is  22  ft.  The  trestle  in  4  is 
similar  to  that  of  3  in  its  use  of  crossties.  The  bents  are  spaced  12  ft.; 
three  stringers  are  used  under  each  rail.    In  5  a  profile  of  this  trestle  is 
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1,  indicating  the  grades  and  curves  and  in  the  table  the  dimensions 
ch  bent  are  specified. 

>st  and  Cup  Joint  for  Dtimping-tregtle. — ^The  material  stripped 
the  Mesabi  openpita  is  disposed  of  in  great  dumps,  which  are 
3ut  and  up  from  a  single  trestle  extending  the  length  of  the  pro- 
dump.  This  trestle  is  of  light  construction,  serving  only  to 
operations  and  is  finally  buried  and  left.  The  method  of  eon- 
ion  is  shown  in  Fig.  244.    The  first  material  stripped  is  dumped  in 


or   NEW   JOINT. 

round  the  trestle  so  as  to  make  it  a  fill.  Dumping  begins  at  the 
F  the  trestle  near  the  pit.  The  train  approaches  the  dump  with 
igine  behind;  when  the  first  car  is  at  the  end  of  the  filled  part  of 
eatle,  it  is  dumped,  pushed  ahead  on  the  trestle  and  the  next  car 
ed.  In  this  way  the  light  trestle  has  to  support  empty  cars  only, 
is  always  an  inclined  face  or  toe  to  the  fill  which  exerts  a  coneider- 
ressure  on  the  posts  of  the  bents  which  it  surrounds,  as  shown  in  the 


-  -^^    .     ---   c  i-  Zj^  Vil-iz  N:.  4  >h^"t.  shown  in  Fig.  238.    This 

jr         _ V    >--   *:i»^i— T^  ::c  '.'zsz  TtSbCT  ^nd  skip  ropes.     The  horizontal 

._2-      ^  -V  -:  -:-  *  .7»-j    '-• «—  r  rclj  >"  or  IQ'  of  180°,  the  intensity  of 

-  :•    '-- :^-.^-  -^r--*^-  ^  :•  c-Ta-Ti-i-r-Iy  sli^T.     The  structure  is  desiped 

-  ^  -^-  -     -  i-i  1  --r  c:r  - .  -i-.-liiriiLi  :i:«?  eSect  of  breaking  one  1^-"^ 
'   •-   ^  :.  ■  "  :•-     ' :— -  r  c*:  jf  i-Lrr^—z  ::*  '■"orkine  load. 

•":.:-    --.         :^->--    c  i  :•:-   -f-^  *:o^  2  ::.  6  in.  thick  and  10  X  16 

:    "  :    :   :>    :_.:i:i.s.'  c.s.  >:mi':e:i-ei  s:  each  end  by  piers  2  ft.  9  in. 

•.::.■      ■   "    V  . .       Tir?  -..••T'Ji  ji-fr  is  11  :*:.  6  in.  high,  while  the  south 

:       -  :--r:.     J'-i-zir-i  :»fr¥-ft-^ri-f  rirrs  and  cast  integrally  with  them 

:.'    ~     .    --'-•:  ^f-f   reizi:?  -JTii.'i.  iT*  :o  support  the  weight  of  the 

-'-.'-     ;»■     iz..:  rf^Ls::   tI^  lateral  force  of  the  rope-stress 

~  ^  T  •    ---^^-jj:-  -tdi'S  :•:  "rir-ni  Thr^i  toward  theeast  and  through 

:-•<-   .>-i_r:.'S  ::  :~^r:.:m  the  niers  and  indeed  the  whole 

-     -     '    >•:_•■■    ..-^•'-..c      Tz.-rrf  is  SlIso  a  small  end  thrust  exerted. 

-    •     -    t-^  :-:  7  .1 '— :  is  >"£i:i:r:^zi'r::':  to  cause  the  base  to  act  as 

.   :  .  ■  '•:  TL':r5  Irtnlv  TO  It.     The  coucrete  is  a  rubble 

■  ■    T.s  r   -  rriv-frssjkrir  :>  mention,  fixed  the  position  of 

■  .  :..:•■-  Tf  ---.i-i  ::  the  piers.     The  structure  is  set 
>    -     >   .  ^.    •  .   T  -  _7 :  i:  inrlf:?  :•:  some  5'  or  10**  from  the  linc^ 

"     '  c    •■•  '^  ■>:  siir  rTr>?s.  ■  For  the  exact  setting  of  tb< 

-  ■        ■  '•■     .\.  >.:•:■■_-_.■■:  "^'as  Msevi.     This  worked  nicely  io 
-      -  «     •  v":r.:r.:  ::r  use  in  general. 

■^  ■;•      ■>    •' :..::.  ir:  ;::  the  wos:  side  of  the  stnictur< 

•  V  •■-      >;.\«i>-  >y  :"r.^  "r.^\.s.is  of  nailsdriven  into suitabl 

•  •  <         v      '.       .-.<  v».-?55:r":   ::•  st-e  easily  from  these  points  t 

-  .*•  -  ■•     :  i  vv.:-r  :r.-'  "r.-wisheaves  and  to  the  drums 

-  >  ^      •  .'"i  Tr.v-sc.-.v.-T^i*:  viistanoes  of  15  ft. or  so  froi 

^  >       •.  >.L."i.'.'.-:  ■vir-:-  \v^s  stretched  along  these  line 

■    .-s;    ■  •  ■  :'..-. :r:  Vot'r.s  o:  the  ropes.     Then  on  the  eoi 

-  .       -     :    : -v/'>.:  v.As  ■';iv:c^v/*  ir.tolinebetween  thesan 
\    -   . ..-  :  ,'..-     .i:,::v.  .v.;.:  '.:v.t>>  wore  stretcheil  to  correspon< 

-  ^..'. ;  V.  .„.:.  :h::c  \v;ro  h.-^i  three  lines  which  determine 

>   ;./  ;      N;  v  .  y  sUV.-.v.c  :\;ro>s  these  lines  from  east  1 

s  .-..•..;.     .  ..iTv  :  .\v.  I  :i'.ic:uvi  on  the  pier  forms  f< 

:       >  ..  .      -     ;■  :: :       ...v.  :.-•..>.     7:.;  "..  :.*::: ;;\ii!;al  slope  of  the   l)ean 

<  -  '  7    :"     *.     ...^    -.....'.•::.:.:  1'^' :'  7  tho  skin,  while  the  transven 

■*  -  ■  • 

>      ■  .^'  *» .       -  t       ......     ^       .,:*..  \.  ..««-_•  . 

;':.;  /  <•  \..j.:r  ..^.  :  '.  '\\'.'.v.<  W':  >:rv;oturos  of  tyjvs  2.  3  or  4  is  reii 
f'-;. :  i  v.^:.  ■..*■..  -:'..vO  ::  v-;i"  :v  so  o;i>i'.y  molded  to  any  desirwl  deta 
fv-r  --.iw  -  .  :*  ^:.t  :iVo  'wirirics  and  car.  Iv  \isovl  equally  as  well  for  stru 
boaivis  :■>  K-y  't»oams  subjeoted  to  bonding  only.     It   is  also  probab 
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more  economical   than  steel  when  used  in  connection  with  concrete 
piere. 

Turn-sheave  Location  and  Support  (By  C.  R.  Forbes). — ^At  a  Lake 
Superior  copper  mine,  a  turn  sheave  was  necessary  because  a  suitable 
place  for  the  hoisting  engine  could  not  be  obtained  in  the  line  of  the 
shaft,  at  a  sufficient  distance  from  the  headsheave  to  permit  the  rope  to 
wind  properly  on  the  driun  of  11-ft.  face;  a  minimum  distance  of  400  ft. 
was  required  and  at  that  distance  there  was  situated  an  office  building 
and  boarding  house;  furthermore  the  character  of  the  ground  at  this 
point  was  not  suitable  for  constructing  a  hoisting-engine  foundation  at  a 
reasonable  cost.    However,  at  a  point  to  the  east  of  the  shaft,  a  sufficient 


FRAMC  USED  FOK 
LOQATItie  SHCAVC 


filAfilKAn  or  TURM  SHEAVe 
FIG.    239. — TUBN  8HEAV1B  LOCATmO   FBAMB   AND   GUIDINQ   DIAGRAM. 


distance  away,  there  was  an  outcrop  of  trap  rock  which  made  an  ideal 
place  for  the  foundation,  but  which  necessitated  the  use  of  a  turn  sheave 
shown  in  the  illustrations.  The  method  of  supporting  this  sheave  was 
somewhat  out  of  the  ordinary,  as  the  top  of  the  concrete  base  was  made 
parallel  to  the  plane  of  the  sheave  instead  of  horizontal,  as  is  the  more 
oonmion  practice.  The  timbers  supporting  the  sheave  are  14  in.  square 
and  are  held  in  place  by  1^-in.  bolts  set  in  the  concrete. 

Jn  constructing  a  foundation  of  this  kind,  the  most  difficult  part  is 
in  locating  and  erecting  the  form  for  the  odd-shaped  concrete  base.  The 
operation  in  this  case  was  accomplished  as  follows.  A  rectangular  frame, 
as  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  timber,  the  frame 
being  made  the  same  size  as  the  top  of  the  concrete  base.  Projecting 
up  from  this  frame,  perpendicular  to  it,  were  three  upright  pieces;  the 

20 
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length  of  these  pieces  was  the  same  as  the  distance  from  the  center  <3i 
the  sheave  to  top  of  the  concrete,  which  was  determined  by  the  siie  tf 
the  timbers,  the  length  of  the  hub  and  shaft  of  the  sheave,  etc.  It  WM 
necessary  to  use  these  projecting  pieces  to  line  in  the  frame,  as  all  caleiil^ 
tions  were  made  with  respect  to  the  plane  of  the  sheave  itself  and  not  tibi 
top  of  the  concrete. 

From  a  survey,  the  horizontal  angle  between  the  ropes  was  detv 
mined  and  also  the  slope  of  the  rope  in  each  direction;  and  by  varioQfl 
calculations,  the  direction,  the  length  and  the  slope  of  the  line  from  thQ 
point  of  intersection  of  the  ropes  to  the  center  of  the  sheave,  were  ob* 
tained.  To  locate  the  frame,  the  transit  was  set  up  in  the  determixied 
line,  and  the  frame  lined  in  by  sighting  along  the  tops  of  the  uprights;  bf 
measuring  to  a  plumb  line  suspended  from  the  top  of  the  middle  upri^t; 
it  was  centered  correctly  and  placed  at  the  proper  height.  The  slope 
in  both  directions  had  been  calculated,  and  by  the  use  of  2^  levdi 
set  at  the  proper  angles  and  placed  on  the  frame,  it  was  possible  to  set 
it  at  the  correct  slope,  'where  it  was  braced  and  held  firmly  in  posi- 
tion. The  form  was  then  built  around  it  with  a  batter  of  1:4,  and  the 
bolts  set  in  position  and  held  by  a  template  imtil  the  work  of  filling  in 
with  concrete  was  completed.  It  is  possible  to  locate  a  sheave  of  this 
kind  without  the  use  of  a  transit  by  simply  stretching  chalk  lines  from 
the  point  of  intersection  toward  the  headsheave  and  engine  drum  and 
Uning  in  the  sheave  by  eye,  although  this  method  would  not  be  so  ac- 
curate as  the  one  described  and  would  take  more  time  on  the  part  of  the 
workmen. 

The  solution  of  the  turnnsheave  problem,  although  tedious,  is  com- 
paratively simple  and  may  be  accomplished  in  several  ways,  probably 
the  easiest  of  which,  and  one  that  involves  the  use  of  plane  trigo- 
nometry only,  illustrated  in  Fig.  239,  is  as  follows:  From  the  survey, 
the  horizontal  angle  C  A  B'  between  the  lines  of  rope  is  found  to  be  106°; 
the  slope  of  the  rope  from  the  point  of  intersection  to  the  headsheave, 
A6^;  the  slope  of  the  rope  from  the  point  of  intersection  to  the  engine 
drum,  10°;  diameter  of  the  turn  sheave  is  11  ft.  Referring  to  the  dia- 
cmnu  it  is  readily  seen  how  the  true  angle  between  the  ropes,  the  angle 
(M  /v  onn  l>o  determined.  This  angle  is  found  to  be  93**  32',  and  the  line 
ttwu  the  iHunt  of  intersection  A,  to  the  center  of  the  sheave,  will  bisect 
•  '.<  ^-^riijlo,  but  it  must  be  remembered  that  the  projection  of  this  line 
^.,.  ^>v  horirvMital  plane,  the  line  AO'  in  figure,  will  not  bisect  the  angle 
,sv,vi  further  calculations  must  be  made  to  determine  the  hori- 
<!.  »\^  i>M(f'.  It  is  next  necessary  to  determine  the  length  and 
V  ^o  U:io  .l(>:  with  the  data  given  in  the  problem  this  length  is 
..  *^.  7  ;v\  ft,  Hud  the  slope  40**  41'.  In  order  to  find  the  angle 
*x^  , X'.  .^  horizontal  line  in  the  plane  of  the  sheave.    The  length 
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tf  this  line  can  be  determined,  and  as  it  is  equal  to  (yG\  it  can  \)o  used  in 

lohing  the  triangle  (yAG\  of  which  three  sides  will  be  known;  this  angle 

■found  to  be  65*^49'. 
Tbe  data  necessary  for  locating  the  sheave  then  are:    Horizontal 

aqgie  to  be  turned  at  point  of  intersection  from  line  of  rope  to  headsheave, 
•P  49';  horizontal  distance  from  point  of  intersection  to  center  of  turn 
AeKve^  5.72  ft. ;  vertical  distance  from  point  of  intersection  to  center 
rf  turn  sheave,  4.92  ft. ;  slope  of  line  from  point  of  intersection  to  center 
rftom  sheave,  4(f  41';  slope  of  line  at  right  angle  to  previous  line  (CB 
injure),  22^ 

Tten  Sheaves  at  the  Lake  Mme  (By  Karl  A.  May).— Turn  sheaves 
&r  guiding  the  hoisting  ropes  froAi  the  headframe  sheaves  to  the  hoist 
drams  are  in  use  at  the  Lake  mine,  in  Michigan.  These  serve  the  same 
purpose  as  the  turn  sheaves  described  by  C.  R.  Forbes,  but  differ  in 
design  and  method  of  installation.  The  solution  of  the  problem  of  find- 
ing the  proper  location,  elevation  and  inclination  for  the  sheaves  and 
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FIG.    240. MODEL   FOR   SHEAVE    LOCATION. 


frames,  was  essentially  the  same,  but  a  graphic  solution  was  also  made  in 
order  to  check  the  computed  results,  and  in  addition  a  model  was  con- 
rtnicted,  the  details  of  which  are  shown  and  explained  by  Fig.  240. 
The  model  was  put  to  good  use  throughout  the  process,  in  overcoming 
some  of  the  difficulties  attendant  on  using  the  third  dimension,  and  in 
laying  out  to  scale  the  existing  conditions  with  a  rather  high  degree  of 
accuracy.  The  sheaves  are  set  at  an  angle  of  about  48°  with  the  hori- 
zontal. Separate  calculations  were  made  for  each  sheave,  although  a 
difference  of  only  about  30'  in  the  angle  of  inclination  resulted. 

When  the  calculations  were  complete,  the  boss  carpenter  was  given 
the  two  center  lines  of  the  foundation,  a  bench  mark,  ami  a  print  showing 
the  location  of  the  anchor  bolts,  and  from  these  data  he  built  the  tem- 
plates, which  consisted  of  2-in.  planks,  in  which  holes  were  bored  for 
the  anchor  bolts.  The  planks  were  set  to  bring  the  bolts  at  the  proper 
elevation.  The  latter  were  made  with  the  lower  end  bent  to  a  hook  and 
an  old  20-lb.  rail  was  laid  in  each  line  of  hooks. 
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Tbe  foandatioQ  is  a  levd  Uock  of  coacrete  frith  ri^t-angled  cornen, 
but  set  at  aa  angle  of  i"  01'  from  tbe  line  of  the  rope  to  the  drums,  as  by 
this  means  the  sills  and  tbe  sheave  frames  are  square  with  each  other  and 
Tith  the  foundation.  Tbe  sills  and  frames  are  bolted  together  of  12  X  12- 
in.  Oregon  fir  and  tied  with  l>^-in.  rods.  The  sheaves  are  12  ft.  in  di- 
amoter.  The  details  of  the  lower  bearing,  which  is  important,  as  it  takes 
the  greater  part  of  the  load,  are  shown  in  Fig.  241,  Small  guide  puUeya 
are  attached  to  the  frames,  where  the  ropes  enter  and  leave  the  sheaves. 


241. — LOWER  BEARING  OF  BHIiAVX  BHAFT. 


to  take  up  lash  and  prevent  the  ropes  from  jumping  out,  due  to  stretching 
or  to  sudden  Estopping  and  starting  of  the  hoist. 


TRESTLES 

Tabulation  of  Trestle  Bent  Dimensions  {By  Clinton  Kimball). — 
The  following  method  of  laying  out  and  dimensioning  the  bents  of  a 
tramway  trestle,  at  one  of  the  mines  in  Wisconsin,  was  used  with  con- 
sequent saving  of  time  in  engineer's  field  work  and  in  carpenter  work. 
The  tramway  described  is  1250  ft,  long  and  constructed  to  carry  a  car 
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;  screws  or  epikes  through  holes  in 

}  for  holding  by  screws  the  wooden 

1  acts  as  a  base  for  the  fittlogs.     This 

r  for  swelling;  it  is  bore'I  vertically 

Kcyhndrical  portion  of  a  mushroom- 

1  block  bottom  with  screws.     This 

I,  eye-bolt  E.     On  the  upper  end  of 

leld  by  a  out  which  presses  against 

f  the  spring  H.     The  spring  is  made 

Elieainst  the  fop  of  the  casting  D  in  a 

['block  F  is  screwed  a  strip  of  J^g-in. 

tened  four  similar  strips  J,  the  back 

I  the  front  two  bent  forward.     The 
Igles  at  the  bottom  and  the  line  wires 

II  side,  by  screws.     The  front  brasses 
ovided  with  a  washer  and  a  small 

a  bolt  E  is  pulled  down,  the  brass  / 

Jie  brasses  J,  making  contact  and, 

!  bell.     The  wires  enter  the  box 

i  that  the  insulation  fits  tightly, 

Bible  contact  with  the  screws  at 

buch  "copper  water"  this  casting 

llled  down  so  far  as  to  stick,  two 

a  bottom  part  of  C,  between  E 

Kthe  lower  part  of  C     These  arc 

nigh  the  eye  of  the  bolt,  ending 

KOCcaaionally  a  man,  ringing  for 

noving  that  another  man  was 

e  moment,  while  the  engineer 

jr,  introduced  a  flash  light  into 

a  the  arrangement  at  this  stage. 

'fighting  circuit.     The  wire  N  is 

iiiiccting  with  P,  the  bell  in  the 

■I'l  type,  only  one  blow  being 

.  iiu  station  light  is  represented 

Jry  level,  by  S.     When  pressed, 

I,  and  M,  and  rings  the  bell. 

a  the  lower  levels.     The  signal 

"  '■  connected  between  A'  and  O, 

tii^ts  were  only  10-watt  lamps 

The  scheme  eliminated  jnter- 

il  an  accident  to  a  skip-tender 
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used  as  a  chute,  much  delay  and  annoyance  in  the  subaequent  handling 
of  the  product  are  occasioned  by  an  admixture  of  the  water  and  ore  io 
the  chute,  and  in  most  cases  it  is  essential  that  this  condition  be  remedied. 
At  the  Lincoln  mine  of  the  Inter-State  Iron  Co.,  at  Virginia,  Minn.,  the 
form  of  chute  construction  shown  in  the  accompanying  drawing,  Fig.  13(^ 
is  employed  successfully  to  overcome  the  difficulty.  After  the  raise  ib 
driven,  several  6-ft.  drill  holes  are  placed  in  its  side,  so  as  to  cut  the  waters 
bearing  strata  transversely  at  different  elevations.     Pipes  are  then  ce- 


no.-  129. 


mented  into  the  collars  of  these  holes  and  extended,  close  to  the  side  *^^' 
the  raise,  to  the  level  below.  Air  lines  and  any  other  necessary  pipes  o.«~' 
placed  along  the  walls,  and  the  entire  raise  is  lined  with  concrete,  c<»^ 
rugated  culvert  pipe  being  used  as  a  form.  All  the  pipes  will  of  con 
be  embedded  in  the  concrete;  the  small  drainage  pipes  from  the  i 
holes  will  collect  all  the  water  and  carry  it  to  the  level  below.  Thi' 
vents  the  exertion  of  any  water  pressure  on  the  concrete  while  se' 
subsequently,  and  also  allows  proceeding  with  the  draint^e  of 
tribitary  to  the  raise. 


SHAFTS  AND  RAISES 


16: 


By  the  use  of  these  draina^  pip»  it  is  found  at  the  Lincoln  mine 
that  abnost  all  watercourses  can  be  s^ed  off  with  oakum  and  dry  cement . 
In  this  case,  if  desirable,  a  form  of  plank  chute  pro\ndinfc  protection  to 
the  pipes  and  cement  can  be  substituted  for  the  more  permanent  con- 
crete and  metal-lined  construction  described  above.     The  water  coIIecte«i 


i 
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FIG.    130. CONCRETE  AND  PIPES  FOR  DRAINING  RAISE. 

from  such  a  raise  is  used  to  supply  tanks  feeding  Leyner  drills 

levels. 

LAD^ 


ad  Iron-pipe  Ladder 
j^  be  made  of  4  X  4 


j>mieal  and  serviceable  mine 
vith  rungs  of  1-in.  pipe,  the 
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used  as  a,  chute,  much  delay  and  annoyance  in  the  subsequent  handling 
of  the  product  are  occasioned  by  an  admixture  of  the  water  and  ore  io 
the  chute,  and  in  most  cases  it  is  essential  that  this  condition  be  remedied. 
At  the  Lincoln  mine  of  the  Inter-State  Iron  Co.,  at  Virginia,  Minn.,  the 
form  of  chute  construction  shown  in  the  accompanying  drawing,  Fig.  130, 
is  employed  successfully  to  overcome  the  difficulty.  After  the  raise  ifl 
driven,  several  6-ft.  drill  holes  are  placed  in  its  side,  so  as  to  cut  the  water- 
bearing strata  transversely  at  different  elevations.     Pipes  are  tben  ce- 


mented into  the  collars  of  these  holes  and  extended,  close  to  the  side  of 
the  raise,  to  the  level  below.  Air  lines  and  any  other  necessary  pipes  are 
placed  along  the  walls,  and  the  entire  raise  is  lined  with  concrete,  cor- 
rugated culvert  pipe  being  used  as  a  form.  All  the  pipes  will  of  course 
be  emfx^dded  in  the  concrete;  the  small  drainage  pipes  from  the  drill 
holes  will  collect  all  the  water  and  carry  it  to  the  level  below.  This  pre- 
vents the  exertion  of  any  water  pressure  on  the  concrete  while  setting 
subsequently,  and  also  allows  proceeding  with  the  drainage  of  th' 
tribi  tary  to  the  raise. 


seatt.^  akj  ix».7.*a:f 


Bv  the  use  of  these  drunaiR'  imcF  r  »  inmti  c  iit*  1«2«.vl::  ^'.  '<- 
that  almost  aB  waterrnursef^  cbl  ht-  «ihk.  of  v:i:i  u^'un  l^«:  'jt-  xr:*--  • 
In  this  case,  if  desinihie.  &  iarxL  if  pimk  shntf  ^:'-j±:iC  rr-.-  ••••   •.-  *  ' 
the  pipes  and  cement  cul  ik-  snxiBirin^c  ^ir  -ui*  3i*.r-«  Tf— rj.^.-^-   .-•■■■- 
Crete  and  metal-lined  pon«miPriiiL  d"sir?-i!i?»:  h'm*^.     Tie  -vv^fc  .x*  .■;•:",••-; 
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in  the  pipes  from  such  a  raise  is  used  to  supply  tanks  frrdin^.  Lrvm-i  •li»l'" 
on  the  lower  levels. 

LADDERS 

id  Iron-pipe  Ladder. — An  cM'onoininil  hihI  wTvin»iil»l<^  "\lii. 
be  made  of  4  X  4-in.  timbers,  with  ruiiKH  «»f  !-'»•  p'l^'' 
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bucket  about  9  or  10  in.  from  the  bottom,  as  shown.  They  are  atta/'befj 
to  flanges  riveted  inside  and  outside  the  bucket  as  shown  in  detail  Ijelov 
the  view  of  the  bucket  itself. 

The  position  of  the  sheave  depends  upon  the  height  of  the  dumping 

device  and  the  amount  of  overwind  allowable.    In  prospecting  shafts 

the  danger  of  overwinding  is  small  with  the  slow,  low-power,  geared 

hoists  usually  employed,  so  5  ft.  is  sufficient,  and  taking  the  length  of  bale, 

clevis,  thimble  and  about  2  ft.  of  cable  doubled  to  clamp  it,  gives  about 

10  or  12  ft.  as  the  distance  from  the  dump  to  the  tangent  point  of  the 

sheave  wheel.     Knowing  the  diameter  of  the  sheave  and  the  size  of  the 

pillow  blocks,  the  vertical  posts  can  be  readily  located.     Having  the 

front  posts,  the  back  braces  may  be  drawn  as  follows:  Scale  off  the 

distance  of  the  hoist  from  the  collar  as  shown  in  the  diagram.     Draw 

AE  tangent  to  hoist  dnun  and  sheave.     Theoretically  the  line  AD 

bisecting  the  angle  EAB  is  in  the  best  position  to  receive  the  pull  of  the 

hoist  and  the  resisting  pull  of  the  load.     AD,  however,  may  be  too  close 

to  the  line  of  the  vertical  posts  to  ensure  stability,  and  it  is  better  in  any 

event  to  place  it  so  that  the  foot  comes  closer  to  the  hoist  at  F.    The 

positions  of  the  posts  and  back  braces  have  now  been  decided.    To  find 

out  how  to  place  these  with  resfieet  to  the  shaft  we  must  consider  how 

the  bucket  rides  on  the  skids.    This  is  shown  in  the  plan  of  the  shaft, 

and  in  the  elevation  of  the  headframe  and  at  A.    The  skids  are  6-  or 

8-in.  round  skinned  poles  dressed  at  the  parts  where  they  are  fastened  to 

the  wall  plates  and  are  placed  so  that  the  bucket  rides  on  them  as  shown, 

without  touching  the  wall  plates.     The  horns  do  not  come  into  contact 

with  anything  in  the  shaft.     With  this  sketch  made  we  have  the  position 

of  the  hoisting  cable  with  respect  to  the  shaft  and  headframe,  and  can 

locate  the  posts  and  back  braces. 

The  posts  are  tied  with  three  girts  and  a  cap,  and  the  back  braces 
with  two  girts.  The  batter  may  be  1:8  or  1:10,  depending  on  the  size 
of  the  shaft.  For  a  foundation,  ordinary  log  cribwork  is  built  up  and 
filled  with  waste  rock  and  the  stringers  spiked  to  the  cribbing  with  drift 
bolts.  In  one  frame  10  X  10-in.  hewed  timber  was  used  and  1-in.  tie 
rods  and  bolts,  and  8  X  8-in.  timber  for  the  bin.  A  smaller  frame  was  con- 
structed of  8  X  8-in.  timber  and  %-in.  tie  rods.  The  front  posts  are  set 
at  the  inclination  of  the  shaft  and  are  connected  with  the  back  braces 
by  means  of  girts  and  tie  rods. 

The  shaft  skids  run  from  the  shaft  to  the  point  of  dump.  The 
dumping  skids  of  8  X  8-in.  timber  begin  about  6  ft.  below  the  dump  and 
are  bolted  to  the  headframe.  As  the  bucket  is  hoisted  out  of  the  shaft, 
the  horns  ride  on  the  runners  on  the  dumping  skids,  which  are  placed 
80  that  the  distance  between  the  inner  faces  is  an  inch  or  two  greater  than 
the  width  of  the  bucket,  to  allow  clearance.     The  shaft  skids  prever 
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i.kt'T  a\»uuT  \\  i\Y  U>  in.  from  tin*  iMittoin,  :i«i  slinw?..     '1 
:\'.ih!i'>  iivrtA«l  inside  ami  out  sit  lt»  the  liurke'  u*  -:.  v. 
II- virw  i>i  ^\\^^  liiicki't  itsdf. 

TUr  p<>>iTit.)ii  i.if  the  ^hcave  deix^mLs  upon  thv  :.•  .j:.* 
^^\-i«:v  and  thr   amount  of  overwind  allowable-.     I:.  :* 
l.e  •laniier  c>f  ovorwindinj?  is  small  with  the  -!<•»">■. 
n/i-ts  usually  I'laployed,  so  oft.  is  sufficient,  a::'i  *sf,.'  j  "  * 
Vvi^.  t!iiml)U'  and  al»out  2  ft.  of  caiile  dnuf..!..-:  •• 
10  or  12  ft.  as  the  di-tanr-e  from  th«-  'iun;:*  •  •  *:.•  *  -•  j 
>rK';ive  wheel.      Knuwinc  the  dianiet»T  «:•:  :h-  -.'.•  .*  • 
pillow  Murk^.   the  vertical  jx^sts  ean   r^-  r- .» :.  y     •  -"- 
iTont    ]K»st>,  the  hack  hrac^-'^  n.ay  l<*  dr.3*."%:.   j,-   :' 
'iirtuiu-e  of  the  hoi>T  from  tht.-  r-o:Iar  a.-  •?.."*■:.  .'.  "*• 
At'  liUip-nt    TO  hoi>t    rirum  an.l   -'.•-avv.     T:.-  •• "     . 
Iwvtini:  the  antrlc  KAIi  i<  in  the  f--!  >->!:•:-  '     "-    • 
htfiM  imd  the  r»"ri>tiris  j»u!i  of  th*-  l-'i'l.     AIj  ':.   v  -    .  •    • 
I'MJH.i  line  of  th»'  vertiral  jh.*-*  -*.  -r.-ur*-  -'-• . .';    -• 
t'V^tm  to  jjlare  it  >o  that  th»-  :■>.•:  •••o::>-    .  — :  "    -•  -  • 
{usiriuTis  <)\  t!i»'  iMj.-f-  and  r  ii'-k  "rri*-*-  r.^' -.-  :.   "•'   '--  " 
<yat  ]i'.)w  to  ]>!a<*e  th«-e  witr.  r^-ry-*"  *•:  ::--  -:.-/"  v-  •   . 
thi' l^urb't  ri'h-s  on  thv  *k:-i-.     T?.:-  1-  -\    •■-:.  .*.  --.-  - 
'M  in  th«-  e!»*viri":.  «.■:  •:.♦-  h''-i  irVi:..-  i"  .  -"  .i       ",'  ■ 
S-iii.  nnunl  -rkir.:.''!  tm.O-  •::—• ^  :  i-  •-.-  :^  — -  v: -•-  ■    . 
til'' wall  p!:;T*- a:..;  are  plavf-'i  -■.  ::-i"  ':.-  •  .  i_-'  '"  .- 
without  t'tiichin^  the  wall  pla'r-.     Ti-  :  •  ^'  •   .     ' 
^"illi  any: hill jr  in  the  shaft.     Wi"*:. -'.,-  -».--    •.  •  .>  -  v- 
f'l' the  h'ri^tiiiK  cable  with  r*--;i»r'*.  :.  -i-  -:..:.  •  .*  .     -^ 
lu'-atr  tin-  posts  and  liack  hrac*--. 

Thf  posts  are  tied  with  thr»><:  cl— >  li.:  l  -i:     . 
*»-l*h  two  ^irts.     The  batter  may  V  I  •   .••  1    . 
o'lho  shaft.     For  a  foun<iatio:..  ^.-r ir^sjr      -r     ' 
^ili"l  with  waste  rock  and  th<-  -'.'::.£-*.  .:.i.-. 
•►••'■x    In  one  frame  10  X  K>-:r..  i^¥-.  -.•.:•-•   •  . 
r'»i-an(l  bolls,  and  8  X  8-in. timhier :  .*r  ':^  '•.:. 
>'!i](tr'cl  of  S  X  8-in.  timlMT  ati'i  -^-.i-  •>-  •  •'-• 
y'  ilie  inclination  of  the  shaft  ais-i  i^  •,-'.c.:»— '-.    » 
^'V  moans  of  jiirts  and  tie  rod.=. 

The  shaft  skicls  run  from  ti^  icifcr:  v.   "•>    *• 
'lumping  skids  of  8  X  S-in.  timber  Vaci  fc'o*.-  •. 
urc  holte(l  to  the  headframe.    As  \z^.  'jw:c^  .-  : 
tho  horns  ride  on  the  runners  o&  li^  :*u:i-:i-:4: 
so  that  the  distance  between  tl»  ixxus  iws^  Jt  i*: 
the  width  j)Lt(h(^  bucket,  to  aBov  ti 
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the  bucket  from  tipping  on  the  horns  at  this  point.     The  bucket  conti; 
up  the  dumping  sldds  until  the  horns  drop  into  a  dap  on  each  skid. 

this  point  the  hoist  is  stopped  and  the  bucket  allowed  to  swin;;  by  gravi   

thus  dumping.     The  bucket  is  now  raised  a  foot  or  so  and  then  lowent 
In  lowering,  the  horns  engage  trippers  which  are  thrown  over  the  <i 
allowing  the  horns  to  sUde  down  without  catching  in  the  dape. 
trippers  then  swing  back  by  gravity  leaving  the  daps  free  to  hold  t 
horns  of  the  bucket  on  the  next  trip. 

The  dumping  device  is  simple  and  can  be  made  by  any  mine  bla 
emith.  The  construction  is  shown  on  the  right  of  Fig.  234,  The  trippi 
E  is  shown  in  full  lines  in  its  normal  position.  When  the  horn  B  engi 
it  on  its  down  trip  it  carrieB  it  with  it  until  it  is  stopped  by  the  catch  I 
This  enables  the  horn  to  go  past  the  dap  C  without  being  stopped  by  H 
as  shown  by  the  dotted  lines.  After  the  bucket  has  passed,  the  trippc 
swings  back  to  its  first  position  by  gravity,  since  the  lower  part  of  tfa 


tripper  is  made  heavier  than  the  upper.  The  runner  A  with  the  dap  C 
which  should  be  at  least  2  in.  deep,  is  made  of  ^g  X  2-in.  iron  bolted  flui 
with  the  timber.  The  tripper  is  best  made  of  ^  X  3-in.  iron  and  aboul 
20  in.  long  and  should  swing  from  a  1-in.  bolt.  The  construction  is  a 
parent.  A  headframe  of  this  description  can  be  built  at  a  cost  of  aboufi 
$50  for  a  small  one  and  $150  for  a  larger  one,  including  all  material  a 
labor.  Any  carpenter  of  ordinary  ingenuily  should  have  no  trouble  i 
designing  and  framing  it.  For  vertical  shafts  the  same  form  can  be  used, 
carrying  the  skids  up  and  bending  them  at  the  collar  to  meet  the  frame 
at  the  dump.  A  few  saw  cuts  on  the  inside  of  a  green  pole  make  it 
possible  to  bend  it  through  a  considerable  angle  without  breaking.  Of 
ooiu-se,  a  roller  for  the  cable  is  required  at  the  shaft  collar  in  this  case. 
Substitute  for  Small  Headframe  (By  Walter  R.  Hodge).— The  typo 
of  head  rigging  shown  in  Fig.  235  has  been  used  in  many  places  o: 
Me«ubi  range  in  sinking  test  pits  and  shallow  timlicr  shafts.  It  would 
be  iiaeful  in  most  places  where  a  temporary  headframe  is  needed  for 
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shaDow  depths.  It  consists  of  two  pieces  of  round  timber  about  28  ft. 
kxig,  supported  a  little  more  than  half  way  toward  the  small  end  by  a 
roughly  made  bent  slightly  incUned.  The  large  end  is  weighted  with 
waste  rock  or  timber.  The  two  timbers  are  set  close  together  and  the 
sheave  revolves  between  them.  The  sheave  is  retained  in  place  by  two 
eollars  or  simply  revolves  between  two  heavy  pegs  driven  in  the  logs. 
Such  a  device  may  do  good  work  to  a  depth  of  200  ft.  A  small  "  puffer  " 
is  usually  the  source  of  power  on  the  Mesabi.  A  windlass  may  \ye 
framed  to  the  butts  of  the  timbers  and  leave  the  collar  of  the  shaft  free 
from  obstructions. 

TUIIN  SHEAVES 

Tum-sheaye  Types  (By  Floyd  L.  Burr). — In  any  turn-sheave  frame 
whatever,  the  sheave  wheel  will  be  supported  by  a  pair  of  members 
whose  axes  lie  in  planes  parallel  to  the  plane  of  the  sheave.  Generally 
also  the  plane  containing  these  two  axes  will  be  at  right  angles  to  the 
{riane  of  the  sheave.  These  members  will  usually  at  their  ends  frame  into 
main  supports  which  are  vertical,  horizontal  or  at  right  angles  to  the 
sheave  supports.  Four  types  of  turn-sheave  or  angle-sheave  frame  may 
be  recognized. 

Type  No.  1. — ^When  the  line  of  the  resultant  of  the  two  ropes  is  stoop 
and  either  upward  or  downward,  the  principal  part  of  the  frame  may 
take  the  form  of  a  pair  of  members  parallel  to  the  resultant  reaching 
upward  into  the  air  from  a  concrete  or  other  base.  The  sheave  is  at- 
tached to  these  members  and  the  stress,  tension  or  compression  d(»pending 
upon  the  direction  of  the  resultant,  is  transmitted  to  the  concrete  base, 
which  by  virtue  of  its  weight  resists  the  lifting  tendency  or  by  its  stiffness 
spreads  the  compression  over  a  sufficient  area  of  the  soil  beneath,  while 
by  end  bearing  and  skin  friction  it  resists  the  tendency  to  slide  hori- 
zontally. The  tension  or  compression  members  may  be  of  steel  or  wood. 
Type  No.  2. — When  the  line  of  the  resultant  is  comparatively  flat, 
the  frame  may  consist  essentially  of  a  pair  of  strut-beam  members  parallel 
to  the  resultant,  framed  between  two  piers  or  towers,  one  or  both  of 
which  will  tend  to  overturn  in  a  longitudinal  direction  when  the  rope  is 
stressed.  The  piers  or  towers  may  be  of  steel  or  wood  or  concrete  or 
reinforced  concrete,  while  the  strut-beam  may  be  of  wood,  steel  or  rein- 
forced concrete.  The  towers  or  piers  may,  as  a  variation  in  design,  get 
some  of  their  stability  from  diagonal  tension  or  compression  braces 
reaching  to  the  ground  or  to  auxiliary  piers  or  natural  anchorages. 

Typ)e  No.  3. — The  same  sort  of  a  structure  as  that  mentioned  for  type 
2  may  be  set  with  the  supporting-beam  members  normal  to  the  resultant. 
In  this  case  the  resultant  load  subjects  the  members  to  the  bending  stress 
only,  and  tends  to  overturn  the  towers  in  a  transverse  direction. 
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Tjrpe  No.  4. — When  it  is  not  convenient  to  set  the  supporting  men 
either  parallel  or  normal  to  the  line  of  the  resultant,  these  membov 
be  set  in  a  convenient  direction  and  supported  by  two  towers  or  ] 
The  stress  effects  are  of  course  a  combination  of  those  in  the  preo 
two  types. 

It  should  also  be  mentioned  that  in  the  last  three  types  there  im 
only  one  heavy  pier  or  tower,  from  which  beams  may  extend  as  cantfl 
to  support  theisheave  wheel.    Of  course,  many  variations  are  poesil 

Fig.  236  shows  sketches  of  these  various  types. 

An  installation  at  "C^  shaft  of  the  West  Vulcan  mine,  of  the 
Iron  Mining  Co.,  Vulcan,  Mich.,  jgives  an  illustration  of  types  1  a 
The  hoisting  ropes  emerging  from  the  hoist  house  travel  about  8 
toward  the  east,  thence  a  similar  distance  to  the  north  to  a  point 
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PIG.  236. — THE  FOUR  TYPES  OF  ANQLB-SHSAVE    FRAMES. 

the  base  of  the  headframe  and  thence  in  a  westerly  direction  U 
headsheaves.  In  their  travel  to  the  east  and  north,  the  ropes  ru 
tremely  flat,  while  in  rising  to  the  west  toward  the  headsheaves  the 
steep.  The  conditions  thus  called  for  a  type-2  frame  for  the  first 
that  nearest  the  hoist,  and  a  t3rpe-l  frame  for  the  second.  These 
frames  were  to  replace  old  decayed  wooden  structures  and  had  to  be 
and  made  ready  for  use  before  disturbing  the  old  ones.  It  was  also  r 
sary  so  to  arrange  that  there  should'be  no  interference  with  the  run  < 
rop>es  into  the  old  structures  and  in  the  case  of  the  type-2  new  stru 
these  ropes  had  to  run  through  the  frame — indeed,  through  holes  cor 
one  of  the  concrete  piers.  The  general  relations  are  shown  in  plai 
profile  in  Fig.  237. 

Type-1  structure  consists  of  a  concrete  base  with  its  top  flush  wit 
ground  surface,  from  which  emerge  three  steel  frames  on  a  slant, 
frame  is  to  support  a  sheave,  one  each  for  the  cage,  the  skip,  and  the 
balance.  A  separate  structure  will  be  built  in  case  the  future  dema 
cage  balance.  Each  frame  consists  of  a  pair  of  steel  members  < 
braced  together  rigidly  below  the  open  space  occupied  by  the  sheave 
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provided  with  crosapieces  at  the  lower  end  for  anchorage  into  the  cot 
Crete.  The  concrete  base  slab  is  about  7  ft.  deep;  the  steel  memb< 
reach  nearly  to  the  bottom  and  extend  above  the  concrete  to  a  poil 
just  above  the  IjearJiigs  of  the  sheave  wheel.  The  balauce-rope  aheat 
will  be  6  ft.  ill  diameter;  the  others  are  10  ft.  The  intersection  points  « 
placed  about  flush  with  the  ground  level.  Each  member  is  made  up  < 
an  I-beam  with  a  channel  rivet«d  to  its  upper  flange,  giving  stiffness  I 
two  planes.  The  bearings  for  the  sheave  rest  upon  the  upper  flange,  i 
channel  web,  and  are  attached  by  bolts  which  reach  through  the  botta 
flange.  Angle-steel  braces  are  attached  to  these  members  near  the 
upper  ends  and  reaching  down  to  auxiliarj-  anchorage  piers  help  to  stfl 
the  main  memlwrs  against  the  bending  stresses  which  occur  by  pea* 
of  the  eccentricity  of  the  position  of  the  center  of  the  sheave.  Th 
placing  of  the  bearings  on  one  flange  of  the  members  is  not  a  thorough! 
satisfactory  detail  and  in  future  installations  an  attempt  at  improvemei 
will  be  made.  The  center  of  the  sheave  and  the  resultant  should  coincic 
with  the  plane  of  the  center  lines  of  the  members,  and  thus  do  away  wit 
practically  all  bending  moment. 

The  concrete  base  being  all  below  the  ground  level,  the  placing  of  th 
concrete  was  exceedingly  simple.  The  mixer  was  set  up  at  one  edge  of 
the  excavation  and  after  the  steel  meml>ers  had  been  placed  in  propeB 
position  the  concrete  was  merely  poured  direct  from  the  mixer  into  tbff 
forms — the  excavation  was  in  an  old  rock  fill  and  would  not  stand  without 
form  work.  About  75  eu.  yd.  of  concrete  was  consumed.  ConsideraUl 
irregular  reinforcement  was  placed  in  the  concrete  with  the  idea  of  bind 
ing  it  together  to  act  as  one  mass  and  suspend  it  from  the  stecl-woi 
This  reinforcement  consisted  of  old  steel  rope  IJ^  in.  or  IJiJ  in.  in  siM 
A  force  of  nine  men  spent  one  and  one-half  days  at  the  work  of  actui 
concreting. 

The  ropes  approaching  these  sheave  wheels  from  a  lower  elevatla 
had  to  run  under  the  surface  of  the  ground  for  about  Sij  ft.  from  th^ 
intersection  with  the  slope  of  the  hill.  The  elevation  of  the  intersectioa 
points  was  purposely  fixed  so  that  the  ropes  would  enter  below  the  surfaa 
in  order  to  pass  under  the  rock  and  ore  tramway  tracks.  It  was  na 
practicable  to  build  concrete  tunned  or.  conduits  for  the  ropes  on  accoui 
of  their  position  about  15  ft.  above  and  directly  over  an  old  tunn 
through  which  the  old  ropes  entered  the  deep  pit  containing  the  d 
angle  sheaves.  Therefore  it  was  decided  to  let  the  ropes  run  each  throu^ 
a  sleeve  or  conduit  consisting  of  a  length  of  old  discarded  36-in.  et« 
stack.  These  pieces  of  stack  were  suspended  from  stringers  spannii 
the  old  tunnel  and  uncertain  ground.  After  the  ropes  were  put  int 
operation  in  the  new  sheaves,  the  old  pit  and  tunnel  were  filled  witi 
waste  mine-rock  up  to  and  over  the  conduits.     The  extreme  depth  i 
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the  ropes  below  the  surface  is  about  4  or  5  ft.  at  the  edge  of  the  bank 
ud  of  course  at  the  point  of  entering  the  sheave  is  uothing. 

T>-pe-2  structure  shown  in  Fig.  238n  consists  of  a  concrete  base  12  ft. 
wide,  25  ft.  long,  and  5  ft.  deep,  surmounted  by  two  concrete  piers  16 
ft,  lugh  by  8  ft.  wide  by  5  ft.  long.  The  top  of  the  base  is  flush  with  the 
gmcral  ground  surface.  The  piers  are  placed  symmetrically  with  the 
eenter  lines  of  the  base  and  there  is  12)^  ft.  clear  space  between  them. 
The  long  center  line  coincides  approximately  with  the  lines  of  the  re- 
sultants and  lies  in  a  northwestHSOutheast  direction.  Thus  there  are 
the  "northwest  pier"  and  the  "southeast  pier."  The  sheaves,  which 
■re  10  and  6  ft.  in  diameter,  are  supported  by  pairs  of  steel  members 
located  one  above  another  and  spanning  the  distance  between  the  two 
piers.  Pro\'i.')i(>n  has  been  made  for  four  sheaves  though  there  are  now 
only  the  two  main  sheaves  installed.  The  supports  for  the  6-ft,  sheaves 
■re  only  partially  installed  and  will  be  completed  whenever  needed. 
Tension  in  the  ropes  produces  compression  in  the  steel  members  which 
push  against  the  northwest  pier,  tending  to  bend  and  break  it,  to  tear 
it  off  from  the  ba.se  and  to  tip  the  whole  structure,  base  and  all,  over 
toward  the  northwest. 

The  situation  of  this  structure  bears  such  a  relation  to  the  mine 
working  below  that  there  is  a  possibihty  of  some  settlement.  For  this 
KSson  it  was  considered  necessary  to  build  so  that  the  steel  members 
could  upon  occasion  be  removed,  rearranged,  and  put  back,  in  case 
settlement  should  occur  so  as  to  affect  the  sheaves  more  than  could 
bo  adjusted  for  by  blocking  up  their  bearings.  To  accomplish  this  pur- 
pose, the  steel  members  are  not  embedded  into  the  two  piers  but  merely 
butt  against  them.  They  are  attached  to  the  piers  in  such  a  way  as 
■'  have  their  dead  weight  and  that  of  the  sheaves  supported.  A  small 
:ii\ce  is  allowed  for  the  expansion  of  the  steel  so  as  not  to  put  a  com- 
ireasive  stress  therein  nor  to  put  an  additional  overturning  moment  or 
-[■reading  force  on  the  piers. 

The  northwest  pier  is  calculated  as  a  cantilever  from  the  base  slab 
■  )  resist  safely  the  stressing  effects  of  the  breaking  of  the  upper  roj)e 
while  the  other  three  ropes  are  carrying  their  working  load.  The  hoist- 
ing ropes  in  u.se  are  Ij^  in.,  but  1  Li-in.  ropes  were  assumed  in  the  compu- 
tations. The  balance  ropes  were  assumed  to  be  J^  in.  The  base  slab 
was  reinforced  top  and  bottom  to  insure  its  acting  as  one  piece.  The 
northwest  pier  was  reinforcetl  aa  a  cantilever,  the  reinforcement  being 
continuous  with  that  in  the  base.  This  reinforcement  consists  of  dis- 
carded 13^-in.  and  lj>4-in.  steel  ropes.  These  ropes  were  used  rather 
lavishly.  It  was  found  convenient  to  let  them  run  up  into  the  southeast 
pier  much  as  in  the  northwest  pier,  so  that  it  is  actually  reinforced,  though 
there  is  no  definite  requirement  for  such  reinforcement.     The  function 
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this  southeast  pier  is  to  furnish  weight  for  stability  of  the  whole  strue- 
ire  and  to  support  the  dead  weight  of  the  steel  frames  and  their  sheaves. 
;  also  serves  to  resist  its  share  of  any  incidental  lateral  stresses. 

The  pit  for  the  base  having  been  excavated  and  forms  for  the  piers 

rectedy  a  number  of  long  ropes  were  laid  in  a  longitudinal  direction  in 

he  bottom,  then  about  18  in.  of  concrete  was  placed,  embedding  the 

ropes  about  2  or  3  in.  from  the  bottom.    Also  at  each  end,  there  were 

embedded  certain  anchorages  made  of  old  rails.     These  supported  hori- 

lOQtal  rails  at  the  inside  points  of  junction  between  the  piers  and  the 

laae.    They  were  to  serve  a  little  later  to  take  the  strain  arising  from 

tightening  the  inside  face  ropes.    The  ends  of  the  long  ropes,  the  middle 

l»rtions  of  which  were  now  embedded  in  the  18  in.  of  concrete,  were 

puked  up  and  some  of  them  drawn  up  tight  into  the  pier  forms  near 

tWr  outside  faces.     Their  upp)er  ends  were  wired  to  strong  wooden 

tattM  which  had  been  supported  by  bents  over  the  forms.    The  rest  of 

fitte  Olds  were  laid  back  on  top  of  the  18  in.  of  the  concrete,  to  be 

oabedded  into  the  bottom  of  the  remaining  S}4  ft.  of  base.     It  should 

be  mentioned  that  in  casting  this  18  in.  of  base,  scrap  rails  and  rods  were 

embedded  vertically  here  and  there  to  bond  to  it  the  remaining  portion 

i  the  base. 

The  other  series  of  ropes  was  now  put  in  place.  These  followed  down 
^  inside  face  of  one  pier  iorm,  'then  behind  the  anchorage  bar  men- 
ftned  above,  thence  horizontally  across  the  intervening  123^  ft.  to  the 
^  pier  at  an  elevation  a  few  inches  below  the  top  surface  of  the  base 
■*bi  thence  behind  similar  anchorage  bars  and  up  into  the  other  pier 
form  near  its  inner  face.  This  latter  series  is  of  the  greatest  impor- 
*^ce,  since  it  provides  the  cantilever  reinforcement  of  the  northwest 
P*^'  The  ends  of  these  ropes  were  wired  to  overhead  wooden  beams 
^  the  ropes  had  been  well  tightened  by  use  of  the  tackle.  Concrete 
^  then  poured  to  complete  the  base  and  the  piers.  The  pier  forms 
•^  of  rough  planks  but  were  lined  with  tarred  felt  both  as  a  non- 
*^K  precaution  and  to  make  the  forms  watertight.  Concrete  was 
*^  in  proportions  varying  from  1 : 2  : 4  to  1 : 3  : 5. 

The  concreting  plant  consisted  of  a  No.  11  Cube  mixer  with  loading 
■W  stockpiles  of  sand  and  rock  on  the  ground  in  the  immediate  vicinity, 
J^ft.  wooden  elevator  tower  containing  a  self-dumping  bucket  into 
™*^  the  mixer  would  discharge  directly,  an  inclined  wooden  trough  or 
^^^  with  branches  above  the  forms,  and  an  electric  hoist  for  operating 
^  bucket  elevator.  This  plant  worked  smoothly.  A  force  of  10  men 
'["^  required  to  mix  and  place  the  concrete.  One  full  and  two  frac- 
HOnal  days  were  consumed  in  the  concreting.     The  concrete  amounted 

*«104cu.yd. 

Ail  example  of  a  type-4  structure  is  furnished  by  a  design  now  in 
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proceaa  of  erection  at  East  Vulcan  No.  4  shaft,  shown  in  Fig.  23d.  1!| 
is  to  carry  two  8-tt,  sheaves  for  the  cage  and  skip  ropes.  The  horiion^ 
angle  between  the  ropes  lacking  only  8°  or  10°  of  180°,  the  intensity 
the  resultant  stress  is  comparatively  slight.  The  structure  is  design 
to  be  stable  and  strong,  to  withstand  the  effect  of  breaking  one  13^-i 
rope  while  the  other  rope  is  carrying  its  working  load. 

This  frame  consists  of  a  concrete  base  2  ft.  6  in.  thick  and  10  X 
ft.  horizontal  dimensions,  surmounted  at  each  end  by  piers  2  ft.  9 
long  and  5  ft.  wide.     The  north  pier  is  11  ft.  6  in.  high,  while  the  aoi 
pier  is  10  ft.  high,    Framed  between  the  piers  and  cast  integrally  with  th 
are  reinforced-concrete  beams  which  are  to  support  the  weight  of  I 
sheaves  (a  vertical  load)  and  resist  the  lateral  force  of  the  rope-str 
resultant.     The  resultant  tends  to  bend  them  toward  the  east  and  throi 
the  medium  of  these  beams  to  overturn  the  piers  and  indeed  the  wh( 
structure  in  the  same  direction.     There  is  also  a  small  end  thrust  exertd 
Old  steel  ropes  are  placed  as  reinforcement  to  cause  the  base  to  set 
one  piece  and  to  bind  the  piers  firmly  to  it.     The  concrete  is  a  nibl) 
mixture  1:3:5.     About  31  cu.  yd.  is  required. 

Certain  conditions  not  necessary  to  mention,  fixed  the  position 
the  structure  and  limited  the  width  of  the  piers.  The  .structure  is  i 
with  its  transverse  center  line  at  angles  of  some  5°  or  10"  from  the  lis 
of  resultant  of  the  cage  and  the  skip  ropes. .  For  the  exact  setting  of 
beam  forms,  a  mechanical  scheme  was  used.  This  worked  nicely  fi 
this  case  but  would  not  be  convenient  for  use  in  general. 

The  intersection  points,  which  are  on  the  west  side  of  the  stmctui 
werelocated  and  marked  in  spaceby  the  heads  of  nails  driven  intosuital 
wooden  falsework.  It  was  possible  to  see  easily  from  these  points 
points  where  the  ropes  would  enter  the  headsheaves  and  to  the  drum 
Other  nails  were  sighted  inalong  these  lines  at  distances  of  15  ft.  or  so  fro 
the  intersection  points.  A  suitable  wire  was  stretched  along  these  lim 
which  were,  of  course,  the  future  paths  of  the  ropes.  Then  on  the 
side  of  the  structure,  the  transit  was  "jiggled"  into  line  between  ihes 
points  at  headsheave  and  drum  and  lines  were  stretched  to  correspoO 
Thus  for  each  sheave  wheel  there  were  had  three  lines  which  determim 
the  plane  of  the  sheave.  Now  by  sighting  across  these  lines  from  east 
west,  strips  were  accurately  located  and  aligned  on  the  pier  forms 
the  support  of  the  beam  forms.  The  longitudinal  slope  of  the  beai 
is  about  17°  for  the  cage  sheave  and  15°  for  the  skip,  while  the  tranave 
slopes  are  about  1-1°  and  3°  respectively. 

The  best  material  for  beams  for  structures  of  types  2,  3  or  4  is  re 
forced  concrete,  since  it  can  be  so  easily  molded  to  any  desired  de) 
for  support  of  sheave  bearings  and  can  be  used  equally  as  well  for  str 
beams  as  for  beams  subjected  to  bending  only.     It  is  also  probal 
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more  economical    than   steel  when   used   in  connection  with  coiu^rete 
pas, 

Tum-GheaTe  Location  and  Support  (By  C.  R.  Forbes). — ^At  a  Lake 

Aiperior  copper  mine,  a  turn  sheave  was  necessary  because  a  suitable 

pkee  for  the  hoisting  engine  could  not  be  obtained  in  the  line  of  the 

Aatt,  at  a  sufficient  distance  from  the  headsheave  to  permit  the  rope  to 

viod  properly  on  the  drum  of  11-ft.  face;  a  minimum  distance  of  400  ft. 

WIS  required  and  at  that  distance  there  was  situated  an  office  building 

and  boarding  house;  furthermore  the  character  of  the  ground  at  this 

pomt  was  not  suitable  for  constructing  a  hoisting-engine  foundation  at  a 

lessonable  cost.     However,  at  a  point  to  the  east  of  the  shaft,  a  sufficient 
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^tAOKAII  OF  TURN  SHEAVE 
riG.    239. TUBN  SHEAVE  LOCATING   FaUCB   AND   GUIDING    DIAGRAM. 


distance  away,  there  was  an  outcrop  of  trap  rock  which  made  an  ideal 
place  for  the  foundation,  but  which  necessitated  the  use  of  a  turn  sheave 
Aown  in  the  illustrations.  The  method  of  supporting  this  sheave  was 
flomewhat  out  of  the  ordinary,  as  the  top  of  the  concrete  base  was  made 
parallel  to  the  plane  of  the  sheave  instead  of  horizontal,  as  is  the  more 
common  practice.  The  timbers  supporting  the  sheave  are  14  in.  square 
and  are  held  in  place  by  l}^-in.  bolts  set  in  the  concrete. 

In  constructing  a  foundation  of  this  kind,  the  most  difficult  part  is 
in  locating  and  erecting  the  form  for  the  odd-shaped  concrete  base.  The 
operation  in  this  case  was  accomplished  as  follows.  A  rectangular  frame, 
as  shown  in  Fig.  239,  was  constructed  of  2  X  4-in.  timber,  the  frame 
being  made  the  same  size  as  the  top  of  the  concrete  base.  Projecting 
np  {rom  this  frame,  perpendicular  to  it,  were  three  upright  pieces;  the 


--::■-  i.-  ■;.:   :i>!:inoo  from  the  cci 
--"  •    Ti_  :.  T*.i5  .ifterinined  by  the 

.     ^.  •.  *:..■:'•  ■•!  the  sheave,  etc. 
^  --•--" :  '.:r.e  in  the  frame,  as  all  c. 
1:  7-:—:  jf  :he  ^hcavc  itself  aiul  I 

:  1.  izzr  S'Tweon  the  ropes  was 
-  >  —  -M  h  direction;  and  by  \ 
\L' '.  iz  :  ■-•'  slope  of  the  line  frc 

•  *        ■  :•:•   .vi.v.T  vi  the  sheave,  w( 

-:.!-;"  -v}..<  <K>1  up  in  the  detei 

i^'.    -.'j:  •-.«  i'i  "ho  tops  of  the  uprigl 

.-.'.    -  >!.     :•:  :op  of  the  middle  u; 

•..•'•.   t.      '•:  yroivr  height.     The 

•.,    •.•.;:i'":.    !:•  :    by    the  use  of  2° 

.    •*.    ill     :t"  :*-A:ne,  it  was  possible 

.    \:->    :i-i..vd  and  held  firmlv  ii 

u-'aiiii-  ::  with  a  batttT  of  1:4,  a 

»N    i    iMripiate  until  the  work  of  fil 

•    s  7i.>ssible  to  locate  a  sheave 

>;.    ^v  dimply  stretching  chalk  line 

'«;  hoadsheave  anil  engine  dru 

•  *.  i.;:r.  this  method  would  not  be 
.  *  .  ^!i  :ake  more  time  on  the  part 

•.•  •  r^:•blem,  although  tedious,  i: 
.    .vr'.ishei:!  in  several  ways,  pn 
•.'.     :::volves   the   ust»  of   plane 
.,   J  '*•.  is  as  follows:     From  the  s 
*  •  '  '':■:  lines  of  rope  is  found  to  b< 
•v.  •:  ;:  intersection  to  the  heads 
*.     v!:;:  of  intersection  to  the 
-;•  .-v;  is  11  ft.     Referring  to  tl 
•.i    f '.clo  between  the  ropes,  the 
.    _ .    ^  round  to  be  03°  32',  and  tl 
':  :o:iter  of  the  sheave,  will 
-.  '••  •■■..It  the  projcH'tion  of  tb 
r.cure.  will  not  bisect  the 
.^.    .V  :nade  to  determine  the 
•  ■^s^fv  :o  determine  the  ItMigt 
V  '."■--  i'^i  ^l^*^  problem  this  leii 
..  .^     i'"   tl  .     In  onler  to  find  the 
V    .;   iix.  yiAiioof  the  slu»ave.     The 
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lis  lioe  can  be  detemuDed.  and  ae  it  is  equal  to  O^C  it  can  be  u^ed  in 
■hiDf  the  tiJan^  (fAG'^  of  whidi  three  sides  will  be  known;  thi:»  angle 
■fomid  to  be  65''  49'. 

He  data  necessaiy  tor  loeadng  the  sheave  then  are:  Hoiiiontal 
■^  to  be  turned  at  point  of  intersection  from  line  of  rope  to  head:3(heave» 
15^  49^;  horizontal  distance  from  point  ctf  intersection  to  center  of  turn 
AeiTe,5.72  ft.;  rertical  distance  from  point  of  intersection  to  center 
rf  torn  sheave,  4.92  ft.;  slope  of  line  from  point  of  inter^aection  to  center 
rf  turn  sheave,  ¥f  41';  slope  of  line  at  ri^t  angle  to  previous  line  {CB 
ii  figure),  22«. 

Tnni  Sheaves  at  the  Lake  Mine  (By  Karl  A.  May). — ^Tum  sheaves 
ior  guiding  the  hoisting  ropes  frodi  the  headframe  sheaves  to  the  hoist 
drmns  are  m  use  at  the  Lake  mine,  in  Michigan.  These  serve  the  same 
impofie  as  the  turn  sheaves  described  by  C.  R.  Forbes,  but  differ  in 
Wgn  and  method  of  installation.  The  solution  of  the  problem  of  find- 
ing the  proper  location,  elevation  and  inclination  for  the  sheaves  and 
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no.    240. MODEL    FOR   SHEAVE    LOCATION. 


frames,  was  essentially  the  same,  but  a  graphic  solution  was  also  made  in 
Older  to  check  the  computed  results,  and  in  addition  a  model  was  con- 
rtructed,  the  details  of  which  are  shown  and  explainetl  hy  Fig.  240. 
The  model  was  put  to  good  use  throughout  the  process,  in  overcoming 
»me  of  the  difficulties  attendant  on  using  the  third  dimension,  and  in 
hying  out  to  scale  the  existing  conditions  with  a  rather  high  degree  of 
iccuracy.  The  sheaves  are  set  at  an  angle  of  about  48°  with  the  hori- 
rontal.  Separate  calculations  were  made  for  each  sheave,  although  a 
lifference  of  only  about  30'  in  the  angle  of  inclination  resulted. 

When  the  calculations  were  complete,  the  boss  carpenter  was  given 
he  two  center  lines  of  the  foundation,  a  bench  mark,  and  a  print  showing 
he  location  of  the  anchor  bolts,  and  from  these  data  he  built  the  tem- 
ilates,  which  consisted  of  2-in.  planks,  in  which  holes  were  bored  for 
be  anchor  bolts.  The  planks  were  set  to  bring  the  bolts  at  the  proper 
levation.  The  latter  were  made  with  the  lower  end  bent  to  a  hook  and 
a  old  2(>-lb.  rail  was  laid  in  each  line  of  hooks. 
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i  bn.c^°7' "?  "P  "Ik  two  1  X  12-in.  by  4J1.  bo>H.  _ 
,  Jtot*  o,  ",'5,  ,.''''  ">  '>"  P»«»  -ritk  2  X  Smb.  by  WU 
.;Ja<-«l  8,„;,,'j!'*  ■"  ""Mtd  by  Ioqpludin.1  2  X  6-ill. 
r  of  tiie »„°1^    '•"■ ""  Mringen.    Stakes  »ere  driven  on  the 
«a/        1  ?  ,      "amway  aod  earefullT  spaced  16  ft.  apart  m 
°« -na  dmten  a,  e^h  *ae  to  milt  •<^ellI.^€Jy  tin 


ich  trestle  bent.  A  profile  of  the  tops  of  these  stakes  indi- 
of  piers  was  plotted  from  regular  level  notes.  A  profile 
of  the  tramway  base  of  the  rail  was  plotted  on  the  same  sheet 
rht  H  from  top  of  piers  to  base  of  rail  was  thus  found.  This 
lecked  by  computation.  Having  the  distance  H  for  each 
oiensions  A,  B,  C  and  W  are  readily  specified,  using  the  ac- 
table and  interpolating.  The  other  pieces  were  of  constant 
It  is  desirable  to  keep  the  tops  of  piers  at  such  a  height 
r  supporting  a  bent  shall  have  their  tops  on  the  same  level 
e  one  on  higher  ground  shall  be  nearly  flush  with  the  s 
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Relative  Dimensions  of  Variable  Members  of  Trestle  Bent  for 

Different  Heights 
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It  may  be  seen  that  the  framers  were  able  to  proceed  with  the 
independently  of  the  erectors.  The  method  is  recommended  eve 
tramways  a  few  hundred  feet  in  length  and  especially  in  cases  whc 
old  tramway  must  be  replaced,  allowing  the  minimum  of  time  fc 
shutdown  incident  to  replacement,  since  piers  can  be  set  and  all  fi 
work  prepared  to  dimension  before  interfering  with  operations. 

Typical  Coal  Trestles. — The  surface  equipment  of  many  min( 
eludes  a  trestle  for  bringing  the  coal  to  a  point  where  it  will  dum] 
the  boiler-house  bins  and  also  for  providing  storage  against  winte 
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I  Hk  accompuiying  illustrationa,  Fig.  243,  show  some  typical  methods 
I  rf  construction  emplosred  on  the  Mesabi  range  and  also  give  the  profile 
[  <(oDe  trestle.    Squared  timber  for  such  treaties  is  almost  universal. 
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Id  1  is  shown  a  trestle  built  on  a  16°  curve  with  a  2.5  per  cent,  grade. 
The  trestle  is  350  ft.  long  and  every  third  panel  is  braced  witti  3  X  12- 
in.  diagonals  to  form  towers.  The  rails  are  laid  directly  on  .stringers 
which  are  themselves  carried  on  corbels  over  the  bents  and  are  Kplicetl 
with  steel  plates  on  the  sides.  The  bents  arc  syininctrical  and  running 
boards  are  provided  on  both  sides.  In  2  is  represented  a  trestle  similar 
to  that  of  1.  It  is  unsymmetrical,  however,  and  the  running  board  is 
(m  one  side  only,  carried  by  an  extension  of  the  cap.  In  this  trestle,  the 
grade  is  4  per  cent.,  except  on  one  portion,  which  has  a  12°  curve,  where 
it  is  3  per  cent.  These  grades  and  curves  represent  the  maximum  per- 
missible in  good  design.  The  bents  are  spaced  15  ft.  9  in.  center  to  cen- 
ter and  every  third  panel  is  diagonally  braced  with  3  X  12-in.  planks. 
The  tension  rod  and  filling  blocks  between  the  stringers  are  inserted  at 
every  bent  on  the  tangents,  while  on  the  curve  an  additional  set  is  used 
between  the  bents. 

A  bent  is  shown  in  3  in  which  the  rails  are  carried  on  crossties,  four 
stringers  being  used  in  this  case.  The  trestle  is  symmetrical,  with  foot- 
hoards  on  both  sides;  all  the  posts  are  inclined.  The  bents  are  spaced 
16  ft.,  the  long  ties  8  ft.;  between  the  long  ties  are  25-in.  ties  spaced 
2  ft.  In  this  case  also  every  third  panel  is  diagonally  braced.  In  all 
these  three  types  the  safe  maximum  height  is  22  ft.  The  trestle  in  4  is 
similar  to  that  of  3  in  its  use  of  crossties.  The  bents  are  spaced  12  ft,; 
three  stringers  are  used  under  each  rail.    In  5  a  profile  of  this  trestle  is 


TtMBMM  smrCTumms 


313 


Aown,  iodieatmg  the  gndn  awl  cbto  aait  m  the  tsbfe  tlir  dimmaiMH 
far  each  bent  are  specified. 

Post  and  Cap  JfliBt  fiar  D«HfiHC-4ictfle.— lie  maSenal  stiippnl 
ban  the  ^lesafai  openpits  n  diapnawl  irf  m  great  dmnps,  wtikli  are 
knit  oat  and  up  bom  a  an^  tnatle  tatwriiiig  Uie  kngUi  of  the  pro- 
jected dump.  This  tnatle  ia  <tf  fi^t  cmstmctioii,  serving  only  to 
itut  operations  and  is  finallj  boned  and  Ml.  Tlie  method  of  con- 
itruction  is  shown  in  Fig.  2U.     The  fint  maternl  stripped  a  chimped  in 
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ftnd  around  the  trestle  so  as  to  make  it  a  fill.  Dumping  begina  at  the 
eud  of  the  trestle  near  the  pit.  The  train  approaches  the  dump  with 
the  engine  behind;  when  the  first  car  is  at  the  end  of  the  filled  part  of 
the  trestle,  it  is  dumped,  pushed  ahead  on  the  trestle  and  the  next  car 
dumped.  In  this  way  the  light  trestle  has  to  support  empty  cars  only. 
There  is  always  an  inclined  face  or  toe  to  the  fill  which  exerts  a  consider- 
able pressure  on  the  poets  of  the  bents  which  it  surrounds,  as  shown  in  the 
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iIl-=sTr^:>:c     Tbe  '.ez.-ii^c.CY  t?  to  pa^  the  poets  out  from  under  the  cap&  2 
To  Z'^-'-z  •±i5.  jjZ^'iSaal  Ix&ces  are  UfuaUy  set  between  the  poati    ,,. 
■i=ji~T  '--  s^^t^Ti.     Ai  the  Leonard  mine  io  a  recent  trestle,  thoB  ^  - 
im^  -^-n  c-zzi'.'M  md  'be  poets  framed  into  the  caps  for  an  inck  or 
rw-:-  i=i  i  5.:^.  ('f  roi.  '.ae  joici  .1.  indicated  in  the  front  elevation  of  the 
i^zr..  r«rj  =i-i*  sr  sLowa  in  deiafl  in  the  lower  pjl  of  the  illustratioi.  ■>- 
Tzls  irii^z'.'.j  pT^^T^-:*  ifce  pons  from  being  pushed  through,  and  b 
pri."::?e  bi=  pr'iTr'i  saTiffaciory.     It  saves  the  entire  coet  of  the  brseai  ^  - 
&;.i  ^3  "thr  WfC'T  of  ~etung  them,  while  the  btbor  of  Eraming  intUi 
r.^'.-er  U  !;::>  izLore  than  for  the  former  method. 

Wood  Trestle  for  Motor  TnmBaag. — From  the  t.vpical  iron-^ange 
shift  several  tref.iei  usually  lead  off,  one  or  two  for  the  ore  stockpile, 


0110  for  ihe  wii^tp  r^K'k  aud  a  short  one  for  a  tail  track,  when  motor 
inmuiiinp  is  eniploytHi,  The  bents  of  these  trestles  arc  sometimes  steel, 
nioro  frts.uioinl\-  wmxl,  and  in  the  latter  case  are  often  temporary.  The 
!K\'onipnnyini;  illustration.  Fig-  245,  represents  a  rather  tj-pical  bent  of 
lii;!it  i-onstriiitioii.  It  is  dosijrned  for  a  load  of  10  tons,  that  is,  a  loaded 
i;\r  aii.l  ;m  oliviric  looomotive.  The  material  specified  is  hemlock, 
o\.v|>t  fi>r  ilu'  [xi^^ts  wliioh  are  ceiiar.  spruce,  or  tamarack  round  poles. 
Sukli  :i  trestle  will  niiineiri  hoipht  from  15  to  50  ft.,  although  for  the  higher 
stnutiiii's.  ihnv  or  four  posts  are  uwd  in  the  l>ent.  The  stringers, 
iiisiert.l  of  ln'irii:  sawiil  iiiiil>er,  are  frequently  hewe<l  poles,  which  may 
l>e  !;i|i|HHi  iiii.l  the  corbels  eliminated.  The  full  sill  shown  here  is  often 
oniiitoii  on  :i  temporary  bent  and  1  X  6-ft.  bearing  blocks  used  under 
the  various  jKists. 
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Pennanexit  Stoc^iile  Trestle  of  Wood  (By  Oscar  Gustsfson). — 
The  Colby  Iron  Miaing  Co.,  opersting  the  Colby  and  Ironton  mines  on 
the  Gogebic  range,  has  in  use  a  wooden  stockpile  trestle,  whicb  is  de- 
Bfpwd  to  be  permanent  and  is  giving  great  satisfaction.  Besides  not 
having  to  be  taken  down  each  year,  it  differs  from  the  trestle  in  common 
UK  chiefly  in  that  the  bents  have  but  one  leg  instead  of  two.  Loading 
tracks  are  laid  on  each  side  of  the  stockpile,  and  the  one  line  of  legs  spaced 
32  ft.  apart  offers  but  little  difficulty  to  steam-shovel  loading.  It  is  an 
advantage  to  both  the  railroad  and  mine  to  have  a  loading  track  on  each 
fflde  of  the  stockpile,  for  after  finishing  the  first  cut  the  end  of  the  loading 
track  is  thrown  over  and  the  shovel  runs  back  on  this  track  and  starts  a 
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cot  on  the  other  side  of  the  pile  without  waiting  for  the  first  track  to  be 
placed  agfun  and  connected.  This  saves  considerable  time  to  the  shovel 
and  crew.  While  the  shovel  is  working  on  the  second  cut,  the  railroad 
sectioo  crew  has  plenty  of  time  to  place  the  first  track  and  is  not  com- 
piled to  call  in  an  extra  gang.  The  trestle  is  found  to  be  cheaper  than 
the  old  trestle,  remains  in  alignment  better  while  loading  is  going  on, 
and  is  more  sightly. 

The  design  follows  broadly  that  of  the  Negaunee  permanent  steel 
trestle.  Each  bent  is  a  single  leg  of  12  X  12-in.  fir,  38  ft.  long,  on  which 
a  12  X  12-in.  fir  cap,  7  ft.  long,  is  mounted  and  braced  by  two  6X8- 
in.  by  6-ft.  fir  braces,  mortised  and  bolted  to  both  leg  and  cap.  To  each 
cap  are  bolted  two  12  X  12-in.  by  4-ft.  fir  corbels  or  bolsters,  to  which 
ag^  are  bolted  the  8  X  16-in.  by  32-ft.  fir  stringers,  as  shown  in  Fig.  246. 
The  stringers  are  trussed  with  16-lb.  rails;  to  each  end  of  these  a  ^-in. 
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plate  13  riveted  and  then  bolted  to  the  stringer.  The  truss  rods  ftf 
blocked  in  the  center  with  a  6  X  12-in.  wood  piece.  To  the  stringei 
are  spiked  3-in.  planks  5  ft,  long,  and  the  30-lb.  rails  are  laid  on  the  plank 
at  30-in.  gage.     Outside  of  the  30-lb,  rail,  a  16-Ib.  guard  rail  is  spiked. 

To  each  end  of  the  cap  is  bolted  a  plate  with  an  eye  in  the  end,  fa 
attaching  the  guys.  These  guys  are  ?^-in.  galvanized-wire  strands;  th) 
extend  out  to  aide  bents  erected  at  100  ft.  from  the  trestle,  the  guys  front' 
three  center  bents  being  attached  to  each  side  bent.  The  guys  pas 
over  the  cap  and  down  to  eye-bolts,  passing  through  a  12  X  12-iq, 
by  16-ft.  timber  near  the  ground.  The  side  bents  are  32  ft.  high,  buil 
of  round  timber  and  well  braced.  They  are  themselves  guyed  by  twi 
5^-in.  wire-rope  guys  to  a  "deadman,"  concreted  in  the  ground. 

Raising  Trestle  without  Ginpole  (By  R.  B.  Wallace). — The  apparatii 
shown  in  Fig.  247  wiis  devised  at  the  Republic  iron  mine  in  Michtgi 


to  facilitate  the  erection  of  a  stockpile  trestle,  by  eliminating  the  operar 
tiona  of  moving  a  ginpole,  changing  guys,  etc.,  which  consume  much 
time.  It  consists  of  a  sound  tamarack  pole  6  or  8  in.  in  diameter, 
Bupjjorted  by  an  A-frame  at  the  center  and  trussed  by  a  }-^-in.  wire  ropi 
attached  to  both  ends  and  passing  over  the  top  of  the  frame.  Tin 
base  of  the  frame  and  the  crosspiece  at  the  lower  end  of  the  pole  an 
connected  by  two  ^2''i^-  rods.  A  roller  made  of  wood  with  bolh  ends 
incased  in  pipe  is  attached  to  the  base  of  the  frame  and  in  front  of  it, 
BO  that  by  raising  up  the  lower  end  of  the  pole,  the  whole  apparatus  c 
be  easily  rolled  out  to  the  end  of  a  trestle.  With  the  lower  end  of  the 
pole  lashed  to  the  rails  or  to  a  stringer,  it  is  ready  for  use  in  hauhng  up  a 
bent.  After  the  bent  ia  hauled  up,  it  is  held  by  guy  hnes  while  th« 
stringers  arc  raised  and  fastened  in  place.  Then  the  frame  is  rolled  oiil 
to  the  new  end  of  the  trestle,  and  is  made  fast,  ready  for  the  next  bent, 
An  electric  winch  is  used  for  power. 

Erecting  Trestle  Bents  with  Gableway  (By  A.  Livingstone  Oke). — 
The  diagram,  Fig.  248,  shows  a  convenient  method  adopted  for  erecting 
quickly  a  long  scries  of  trestles  to  carry  an  inclined  gravity  tramwai; 
down  a  steep  hillside.     The  carpenters  built  the  trestles  on  the  sitfl. 
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starting  with  the  last  on  the  lower  end  of  the  section  and  stacking  them 
in  ascending  order.  Meantime,  a  wire-rope  cableway  was  erected  by 
means  of  two  shears,  so  that  the  lowest  point  of  the  rope  was  above  the 
finished  tramway  level.  A  winch  was  set  at  the  upper  end,  as  shown. 
The  winch-line  operated  over  a  carrier  sheave  running  on  the  fixed  rope; 
it  had  a  weighted  hook  at  its  end  and  a  stop  placed  a  few  feet  above  it. 
The  hook  was  used  to  take  hold  of  the  bent  tops  and  the  rope  pulled  by 
the  winch  raised  the  bent.    The  stop,  catching  on  the  sheave,  brought 
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FIG.   248. — PBOFILE   OP  TRESTLE   AND   CABLEWAY. 

the  bent  clear  back  to  the  required  position,  once  it  was  swinging  clear 
of  the  ground.  Each  bent  was  temporarily  fastened  in  a  vertical  posi- 
tion by  extending  nmning  planks  from  the  top  of  the  bent  last  erected, 
until  the  permanent  bracing  was  put  in. 

GINPOLES 

A  Built-up  Ginpole  (By  A.  Livingstone  Oke). — It  frequently  happens, 
r     where  timber  is  scarce,  that  a  ^npole  or  other  long  timber  is  required 
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FIG.    249. THREE   ROXTND  TIMBERS   LASHED   TOGETHER    FOR    A    GINPOLE. 

lai^er  than  any  single  stick  on  hand.  A  method  of  building  one  from 
short  lengths  of  either  round  or  square  timber  is  exhibited  in  Fig.  249. 
The  poles  are  laid  up  in  threes,  the  ends  overlapping,  as  shown,  with  a 
lashing  on  both  sides  of  each  joint;  the  number  of  turns  of  rope  used 
depends  on  whether  the  pole  has  to  sustain  merely  a  thrust,  as  in  a 
ginpole,  or  is  to  be  employed  for  work  in  which  it  will  be  subjected  to 
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-tr-  iizx  ^TTHrspe?.  Iz.  :h^  lAtter  case,  both  the  strength  of  the  ropes,  the 
-  i:ii*»rr  ::  r-ir::*  ^ni  :he  tightness  with  which  they  are  put  on,mustall 
":^  -ji:zr:ij^i.  I:  :i^  >:le5  available  are  all  of  the  same  length,  but  of 
i-ZTrf-:  v\r  ri&T^.  ?.::L.e  care  must  be  used  in  matching  the  sizea  at 
.Lrfr»r-:  r«;ii.:<  ii.  :r.e  ler.gth  of  the  built-up  pole,  keeping  the  stouter 
ci-:^  'y.'Zr'.LrT  an  1  ^j^luallv  tapering  to  the  smaller  end.  Poles  may 
sis:  '•?  "'  lil:  "arirh  niioe  than  three  member?,  but  this  number  is  tho 
:i::>^  <^-.^:i:'-'r;r.  ■whrr.  >>K?:t':e.  as  it  makes  a  three-point  support  in— 
51  ir  j.:: :  rr-v-  r.*-  : r:ir^ verfe  movement.  The  proper  method  of  lashing 
i*  Jkl>:»  5h:-^7.:  ?*?vvr^'.  turns  of  small  rope  are  to  \ye  preferred  to  feweiC 
zirr.y  ::  i  '.j.tz:t  r»:pe.  One  end  of  the  rope  is  pinchetl  under  thetumd 
ir.  i  nr.:-i'*v  thv  ::w  or.d  taken  around  these  by  passing  through  severaJ- 
tirv.rf.  js  5h vTrn.  ar.  i  the  whole  drawn  up  tight.  To  tighten  the  laah^ 
ir.z  :i::hrr.  ^h :::  '-rr.cths  of  smaller  rope  may  be  passed  around  th^ 
tur:i>  rr.  :ho  o: -.or  two  sides  as  well  and  drawn  as  taut  as  possible. 

Ginpole  of  10-in.  P^>e. — A  ginpole  useil  by  the  Oliver  company  in 
the  «"hi-h "'!:::  iis-.Tix::  on  the  Mesabi  range  in  constructing  its  stockpile 
tre<t:r:->  i-  l.erewi:h  ill::straTed.  It  is  built  of  10-in.  pipe  reinforced  against 
p«:iv-i'''le  ^iiok'inc  :  y  pieces  of  round  fir  alx>ut  3  ft.  long  inserted  three  to 
a  knerth  of  p::v  ar.d  U-lted  to  keep  them  from  slipping.  The  stockpile 
trestle-  r-m  from  40  to  oO  ft.  in  height  usually  and  the  ginpole  will  reach 
IX'rlmps  20  ft.  aVn^ve  the  floor  of  the  trestle.  Details  of  the  pole  are 
sliown  in  lie.  2.>i).  About  5  ft.  from  the  top  a  horizontal  arm  is  rigidly 
iittac-he<l:  it  i-  made  of  a  stout  T-rail  and  is  held  to  the  pole  by  an  iron 
strap  and  also  \>y  an  inclined  stay-rod  of  round  iron,  yoked  at  the  top 
to  embrace  tiie  top  i^i  the  pole,  to  which  it  is  boltetl,  and  looped  under  the 
lif?:id  of  the  rail  at  its  lower  end.  The  web  of  the  rail  is  cut  away  to  per- 
mit this  loopiiic  and  the  head  and  base  held  together  by  a  bolt.  Near 
car-li  end  of  the  rail  a  clip  is  bolted,  the  upjx^r  part  being  a  clevis  to  em- 
brace thf  web  antl  base  of  the  rail  and  the  lower  part  pierced  to  allow 
blocks  to  be  hung.     One  tlouble  and  one  sinple  IJock  are  used  for  hoisting. 

About  20  ft.  down  from  the  top  the  pole  is  held  against  the  trestle 
by  a  horizontal  timber,  (5  X  10  in.  in  .«?ection  and  about  10  ft.  long,  tapered 
somewhat  at  the  end  next  the  pole  and  framed  to  fit  the  pole;  the  bear- 
ing is  completed  at  this  point  by  a  }•>  X  6-in.  strap  bolted  to  the  timber 
anrl  passing  aroiuul  the  pole,  thus  permitting  rotation.  The  timber  is 
fastcrif^d  to  tlic  dockinp  of  the  trestle.  The  lower  end  of  the  ginpole 
is  closed  with  a  i)latc  havinj^  a  hole  in  the  centcT  to  fit  a  foot-piece  bear- 
irif^.  This  bearing  I)i('ce  is  a  casting  with  a  square  base  containing 
four  bolt  holes  and  a  vertical  cylindrical  portion.  About  4  ft.  above  the 
bearing  two  opposite  holes  in  the  pipe  permit  the  insertion  of  a  bar 
with  whicli  th(;  j)ole  is  tiu*ned  on  the  bearing  descTibed.  A  rough  sup- 
porting platform  is  built  of  heavy  planks  and  hewn  tim])er. 
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[liis  ^pole  is  not  used  for  erecting  the  trestle  bents,  which  are 
led  on  the  ground  and  hoisted  with  a  wooden  pole,  but  a  great  deal 
ftterial  goes  into  the  trestle,  such  as  flooring,  rails,  railings,  troUey- 
support«,  etc.,  and  there  is  no  way  of  getting  this  up  from  the  ground 
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t  by  the  uae  of  some  special  device,  since  the  shafts  are  not  equipped 

Mtges  and  the  skips  are  inconvenient  as  well  as  being  usually  other- 

ingaged. 

mdling  Stack  with  a  Ginpole  (By  A.  Livingstone  Oke). — The 

r  method  of  placing  stacks  or  columns  on  their  foundations,  using 
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a  sin^e  ginpole  is  shown  in  Fig.  251.  While  not  new,  it  is  probabl^F 
known  to  all.  There  should  be  two  guy  ropes  at  the  back,  se*^ 
firmly,  so  that  the  pole  has  a  good  cant  toward  the  pull  of  the  tck< 
The  lashing  must  be  placed  on  the  stack  as  far  above  the  center  of  gr-^ 
as  the  available  height  of  the  ginpole  allows,  the  distance  a  al*^ 
being  kept  greater  than  6,  after  making  due  allowance  for  the  l^ 
taken  up  by  the  tackle  itaelf.  The  power  may  be  applied  from  a  ■ 
lass  or  by  direct  pull,  depending  on  the  weight  to  be  handled.  The  a^K^ 
nearly  vertical  the  pull  the  better,  a  Buatch-block  being  iieceea^^^mr-:^ 
the  windlass  is  not  directly  below  the  lifting  tackle. 


Snrci:  ro^ndaticn      Cntrrofgrai/ityof  stack 

or  GINPOLE  AND  TACKLB  POB  BBTTINO  BTEEL  STACK. 


VARIOUS  DEVICES 

Substructure  of  Wooden  Water  Tank. — A  necessary  adjunct  to 
every  Iron-Range  boiler  planti  s  the  water  tank.  The  flat  topography 
usually  eliminates  the  possibility  of  setting  the  tank  on  high  grouod 
to  gain  head,  and  for  that  reason  it  is  usually  put  near  the  boiler  house. 
The  latest  tanks  are  of  the  elliptical-bottom  steel  type,  raised  to  con- 
siderable heights  on  steel  structures,  but  wooden  tanks  supported  on 
wooden  substructures  in  the  manner  of  railway  tanks  are  still  common. 
Such  a  substructure  of  standard  type  is  illustrated  in  Fig.  252.  It  is 
built  of  sawed  timber  set  on  concrete  piers  and  usually  painted.  The 
tank  supported  in  this  case  is  12  X  12  ft. 

Surface  Steam-line  Supports. — In  the  Norrie  group  of  mines  at  Iron- 
wood,  Mich.,  steam  is  conveyed  some  distance,  from  the  boiler  house  to 
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the  hoist  at  one  of  the  shafts.  The  outdoor  steam  pipe  is  carried  on  stnio 
torel-steel  beote  in  order  to  maintun  the  desired  grade  over  the  variable 
ground.   The  bents  are  spaced  about  15ft.;  at  every  S)0  ft.  approxi- 


WOODEN   TANK. 


:.VT   CARRTINQ    A   8TEAU    PIPE. 


"lately  a  slip  joint  is  iiiwerted  to  take  care  of  expansion.  This  is  carried 
00  a  more  elaborate  structure.  The  bents  are  set  on  concrete  foundationa 
to  which  they  are  held  by  plates  bent  at  an  angle,  riveted  to  the  legs 
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and  bolted  to  the  concrete.  A  3  X  12-in.  plank,  supported  on  angles 
along  one  side,  serves  as  a  walk  when  it  is  necessary  to  inspect  the  pipe 
or  pack  the  slip  joints.  The  cross-braces  are  spaced  3}^  ft.  center  to 
center  and  as  many  are  used  as  the  height  of  the  bent  requires.  The 
manner  of  holding  the  pipe  on  the  top  of  the  bent  so  as  to  permit  longi- 
tudinal motion,  as  shown  in  Fig.  253,  is  of  interest.  The  pipe  is  jacketed 
with  insulating  material  and  sheathed  in  galvanized  iron,  wired  on.  A 
cast  saddle  at  each  bent  is  bolted  to  the  bottom  of  the  pipe  with  two 
^8-in.  bolts  over  the  top.  The  bottom  of  this  casting  is  a  socket  which 
fits  over  a  short  section  of  2-in.  pipe.  This  pipe  acts  as  a  roller;  it  is 
free  to  roll  longitudinally  on  a  plate  which  forms  the  top  of  the  bent. 


I'Bolf  nnong'. 


t'Hofe  fork's. Hooks. ^  Dnvtnin.^ 
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FKJ.    2Ti\. — DETAILS    AND    ASSEMBLY   OP   DERRICK. 

but  is  held  against  lateral  motion  by  1  X  1-in.  pieces  riveted  to  the  plate. 
The  details  of  construction  of  the  top  of  the  bent  are  evident  from  the 
drawing. 

Simple  Guyed  Derrick  (By  H.  L.  Botsford).— The  derrick  shown  in 
Fig.  254  is  one  readily  constructed  by  a  mine  carpenter  and  blacksmith. 
It  is  useful  for  haiulling  buckets  at  the  beginning  of  shaft  sinking  opera- 
tions, as  wi^ll  as  for  many  other  purposes  about  a  mine. 

Dippmg  Tank  for  Mine  Tunber  (By  L.  O.  Kellogg). — At  the  Bennett 
niine,  on  the  M(\^al)i,  Carholineum  is  rather  extensively  used  for  treating 
timber  for  both  underground  and  surface  construction.  The  material 
for  such  surface  structures  as  the  coal  trestle  and  the  casing  on  the  ver- 
tical wat(M'-taiik  pipe  and  for  the  shaft  sets  and  station  timbering  under- 
ground is  dipped  in  the  preservative  before  it  is  put  in  place.     The 
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tank  used  for  the  purpose,  shown  in  Fig.  255|  is  simple  enough,  but  has 
proved  convenient  and  is  so  readily  constructed  as  to  merit  description. 
It  IS  built  of  2-in.  lumber  throughout,  except  that  the  two  end  sills 
lie  4  X  4  in.  Its  length  is  such  as  to  accommodate  the  wall  plates  of 
the  shaft  sets,  the  longest  pieces  which  require  treatment.  The  boards 
in  the  box  itself  are  tongue-and-grooved  and  are  bolted  together  to  get 
ti|^t  joints.  A  longitudinal,  vertical  partition  divides  the  tank  into  two 
compartments,  one  for  dipping,  and  other  for  draining,  the  former 


FIO.    255. — WOODEN   TANK   FOB   TREATING    TIMBER   WITH    PRESERVATIVE. 

somewhat  the  larger.  The  box  is  bound  with  sets  of  2  X  4-in.  material, 
consisting  of  a  sill  and  two  posts  each,  spaced  about  2  ft.  apart.  The 
(lipping  compartment  is  lined  bottom  and  sides  to  a  height  of  about  18 
in.  with  galvanized  iron  nailed  to  the  wood  and  soldered  at  the  joints. 
A  steam  coil  on  the  bottom  along  the  sides  and  one  end  keeps  the  Car- 
bolineum  slightly  warm,  to  obtain  a  more  rapid  penetration.  The 
timber  is  allowed  to  soak  for  a  few  minutes  and  then  lifted  out  to  drain 
on  several  2  X  4-in.  crosspieces  above  the  drain  compartment. 
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Fl'i.    2.V).  —  LAYOUT   OF    CABLEWAY,    HEADFRAME,    HOIST   AXD    SHAFT. 

carriaKf*  runs  across  the  pit  on  this  cable  and  carries  the  bucket;  at  the 
lower  cnrl  it  automatically  releases  the  bucket  and  drops  it  into  the  shaft. 
'I'lif  ^cncrjil  relations  are  shown  in  Fig.  256.  This  shaft  descends  at 
;il)Ouf  Sf)'',  and  enters  some  old  workings  where  floors  and  pillars  are 
Ixin^^  cleaned  up.  The  hoisting  is  done  by  electricity  and  the  bucket 
is  landecl  Ky  tlie  engineer.  At  the  completion  of  a  hoist,  the  carriage  is 
.•Miloninliiallv  held  stationary  while  the  bucket  is  allow^ed  to  descend 
to  llie  lander's  platform.  When  the  bucket  has  l^een  hoisted  up  to  the 
eania^e  again,  the  moving  of  a  lever  in  the  engine  house  releases  the 
••aiiiage.     Two  buckets  are  used,  one  being  filled  while  the  other  is 
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Kristed.  The  diameter  of  the  track  rope  is  1)^  in.,  and  of  the  hoist  rope, 
^  in.  The  capacity  of  the  bucket  is  0.6  ton.  In  an  awkward  situation, 
nch  as  this,  where  the  quantity  of  ore  does  not  warrant  an  elaborate 
[Misting  plant,  this  scheme  works  satisfactorily. 

Otis  Elevator  Mine  Hoist  (By  L.  E.  Ives). — The  Naumkeag  Copper 
Co.  about  a  mile  west  of  Houghton,  Mich.,  started  exploratory  work 
with  an  adit,  the  mouth  of  which  is  about  on  a  level  with  the  wagon  road 
and  about  75  ft.  from  it.  Because  of  the  lack  of  elevation  and  the  prox- 
bnity  of  the  road,  dump  room  at  the  mouth  of  the  adit  was  difficult  to 
obtain.  The  difficulty  was  overcome  in  a  rather  novel  and  effectual 
manner. 

An  artificial  single-compartment  shaft  was  constructed  by  the  Otis 
Bevator  Co.,  over  the  adit  at  its  mouth.  The  framework  of  the  shaft 
was  built  up  of  flat,  rough  boards,  approximately  7}/^  in.  wide  and  1% 
IB.  thick.  Five  of  these,  laid  flat  sides  together  and  standing  on  end  con- 
stztuted  each  comer  post,  these  being  about  S}/i  in.  thick.  The  sides 
were  divided  in  panels  by  horizontal  members  of  similar  construction, 
each  panel  braced  diagonally.  This  framework  was  inclosed  by  matched, 
planed  boards  8  X  ?i  in.,  the  whole  making  up  the  boxed-in  shaft, 
9  X  10  ft.  7  in.  outside  dimensions.  The  lift  from  the  floor  of  the  tunnel 
to  the  level  of  the  dump  was  30  ft. 

The  elevator  car  was  nothing  more  than  an  ordinary  freight-elevator 
platform  with  a  2-ft.  gage  track  running  across  it  and  two  sides  boarded 
to  a  height  of  5  ft.,  the  car  itself  being  8  ft.  long.  The  hoisting  was  done 
by  a  10-hp.,  alternating-current,  230-volt,  2-phase,  60-cycle  motor, 
placed  in  a  separate  compartment  over  the  sheaves  at  the  top  of  the  shaft. 
Two  %-in.  steel  hoisting  cables  were  used  and  the  hoisting  speed  was  40 
ft.  per  minute.  The  tram  car  held  30  cu.  ft.,  and  the  hoist  was  capable 
of  lifting  4000  lb.,  in  addition  to  the  elevator  car.  The  entire  installation 
was  operated  by  a  hand  cable,  the  stopping  being  automatic  at  both  top 
and  bottom. 

Power  for  operating  was  obtained  from  the  service  wires  of  the 
Houghton  County  Electric  Light  Co.,  not  over  100  ft.  away.  When 
hoisting  about  600  tons  of  rock  per  month  the  power  consumption  was 
about  58  kw.-hr.  per  month,  at  a  total  cost  of  $1.80.  This  figures  out 
about  0.3  cts.  per  ton  hoisted.  No  hoistmen  were  required.  Two  tram- 
mers pushed  the  car  out  to  the  shaft  and  to  the  platform,  pulled  the 
cable,  went  up  with  the  load,  dumped  it  and  returned  to  the  muck  pile 
again.  Power  was  not  wasted  when  no  hoisting  was  going  on,  and  three 
safety  stops  guarded  against  the  possibility  of  overwinding. 

Chain-driven  Convertible  Hoist  (By  E.  E.  Carter). — A  steam-driven, 
iouble-drum,  geared  hoist  at  the  Gold  Hill  mine,  Quartzburg,  Idaho,  was 
dianged  into  an  electric  hoist  by  disconnecting  the  drivincr  and  valve 
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rods  and  substituting  a  gear  on  the  crank  disk.  With  this  combinatioa 
the  hoisting  speed  was  450  ft.  per  minute.  The  motor  ran  at  850  r.p.in., 
and  both  motor  find  hoist  were  operated  considerably  below  rated  capadty. 
Steel  and  rawhide  pinions  were  tried  and  found  imsatisfsctoTy.  Both 
.  gear  and  pinion  gave  constant  trouble  from  excessive  wear,  the  teeth  is 
the  case  of  the  steel  gears  becoming  crystallized  and  falling  out.  FurthCT- 
more,  the  vibration  was  carried  to  the  motor  and  thus  resulted  in  the 
motor  connections  shaking  loose,  making  it  necessary  to  keep  an  extnt 
one  on  hand  for  frequent  changes. 


r  .S2Hp.^nabl:  Spvea 

Induction  Mofor  S50  Spin. 
AAS-'fylfS 


This  arrangement  was  a  constant  source  of  expense,  as  well  as  a  loes 
of  time;  thcrefoic,  the  following  arrangement  was  tried  with  success: 
An  8Ja-in.  silcnl-chain  drive  was  substituted  for  the  gears,  set  at  3€-in. 
centers,  and  .Trnuigcd  as  shown  in  Fig.  257.  After  this  drive  had  been 
in  oixration  for  suffioiont  time  to  prove  its  efficiency,  no  sign  of  wear 
was  app;iront  and  no  time  had  been  lost  because  of  mishap  to  the  hoist 
after  its  installation.  The  hoist  picked  up  its  load  much  easier  than  it 
did  with  llic  Kcars  or  even  better  than  it  did  with  steam.  There  was  no 
trouble  with  the  "flop"  of  the  chain,  when  reversing,  as  was  anticipated. 

The  cost  of  the  chain  in.itallation  was  practically  the  same  as  for  the 
original  gear  drive.     Experience  elsewhere  has  shown  that  the  wear  oo 
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these  chains  is  confined  almost  entirely  to  the  pins.  As  the  chain 
lengthens  because  of  wear  and  the  pitch  becomes  greater,  the  chain  will 

fiide  higher  on  the  gears  and  thus  give  warning  a  long  time  before  it  is 
necessary  to  put  in  new  pins.  The  cost  of  new  pins  is  nominal  and  they 
may  be  put  in  easily.  This  chain  was  expected  to  last  between  three 
and  four  years  before  repairing  with  new  pins. 

The  52-hp.,  variable-speed,  440-volt,  alternating-current  motor  was 
set  on  a  concrete  foundation  with  a  subbase  and  suitable  sUde  to  allow 
adjustment  of  the  chain.  The  chain  ran  comparatively  loose.  A 
hoisting  speed  of  more  than  600  ft.  per  minute  was  the  rule  instead  of 
450  ft.  as  formerly.  The  chain  was  removed  at  intervals  and  cleaned 
thoroughly  with  gasoline,  then  allowed  to  dry,  and  lubricated  with  Albany, 
Keystone  or  a  suitable  cup  grease,  previously  warmed  so  as  to  work  in 
around  the  pins;  any  excess  was  wiped  off.  It  was  lubricated  at  intervals 
as  required  with  the  same  lubricant.  Mica  axle-grease  or  graphite 
should  not  be  used.  The  possibiUty  of  disconnecting  the  gear  from  the 
crank  disk  and  replacing  the  driving  rods,  etc.,  allows  a  change  from 
electric  to  steam  or  air  power  within  a  short  time,  which  is  desirable  when 
power  troubles  are  frequent. 

Balancing  Dummy  in  Inclined  Shaft  (By  L.  Hall  Goodwin). — In 
the  inclined  shafts  of  the  Lake  Superior  district  it  is  the  custom  to  hoist 
in  balance;  the  practice,  however,  is  different  from  that  used  generally 
throughout  the  West  in  that  the  drums  are  not  designed  to  clutch  in 
and  out  of  balance  but  both  ropes  are  wound  on  the  same  drum  so  that 
the  position  of  one  skip  in  the  shaft  relative  to  the  other  is  always  fixed. 
Mines  in  the  development  stage  usually  sink  and  timber  the  two-hoist- 
ing-compartment shaft  in  final  form,  except  that  rail  stringers  are  put 
in  one  road  only  and  hoisting  is  carried  on  unbalanced  until  the  shaft 
has  attained  a  considerable  production,  when  rails  are  put  in  the  other 
road  and  the  second  skip  put  in  service.  At  the  Houghton  Copper 
mine,  a  small  development  property  on  the  Superior  lode  just  north  of 
the  Superior  mine,  a  novel  method  of  securing  balanced  hoisting  from 
the  start  was  employed. 

Track  stringers  were  laid  in  the  south  road  only,  but  in  the  north 
road  rails  of  usual  weight  were  laid  on  the  12  X  12-in.  sleepers  to  carry 
a  dummy.  These  rails  were  laid  in  the  center  of  the  roadway  with  a  2- 
ft.  gage,  so  that  when  permanent  stringers  were  put  in  they  would  be 
laid  outside  of  the  present  rails,  and  the  latter  would  be  simply  trans- 
ferred to  them  as  the  work  progressed.  The  dummy  was  made  of  riveted 
sheet  iron  and  filled  with  iron  scrap,  being  2  X  2  ft.  in  section  and  6  ft.  long. 
A  point  in  its  construction  was  a  pivoted  rear  axle,  which  swung  freely 
on  a  pinion  projecting  from  the  lower  end  of  the  dummy.  This  allowed 
the  four  wheels  to  acconunodate  themselves  to  irregularities  in  the 
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narrow  track,  which  in  this  impi^vised  arrangement  were  probably 
pronounced^  and  minimised  the  poesibility  of  the  dummy's  jumping  the 
rails. 

The  main  reason  for  the  adoption  of  this  device  was  the  need  ct  cut- 
ting down  the  heavy  power  demand  when  starting  an  unbalanced  skip. 
The  contract  with  the  power  company  imposed  a  penalty  for  peak  load 
at  all  times  and  an  additional  penalty  for  load  on  the  company's  light- 
ing peak.  The  penalty  would  be  nearly  four  times  as  great  with  an  un- 
balanced skip  as  with  the  arrangement  described,  and  a  larger  hoist 
motor  would  also  be  required. 

Fleeting  Device  for  Hoist  wifli  Conical  Dntms  (By  F.  H.  Arm- 
strong).— On  the  Brier  Hill  hoist  of  the  Penn  Iron  Mining  Co.,  Vulcan, 


FIG.    258. — DIAGRAM   OF   FLEETING   DEVICE. 

Mich.,  are  two  12-ft.  cylindrical  drums,  one  for  the  skip  and  the  other 
for  the  cage.  There  are  also  two  conical  drums,  from  4J^  to  17  ft.  in 
diameter,  which  are  used  for  counterbalancing  the  dead  loads.  The 
hoist  is  located  so  near  to  the  headframe  that  the  sheave  to  which  the 
counterbalance  rope  leads  is  in  line  with  one  end  of  the  conical  drum, 
thus  pulling  heavily  sidewise  on  the  deep  grooves.  To  correct  this  ai 
channel-iron  track  was  set  up  in  the  hoist  house,  in  which  runs  a  carriage 
carrjung  a  sheave.  The  carriage  and  sheave  are  pulled  up  the  track  by 
a  rope  leading  from  the  carriage  to  a  drum  that  is  driven  by  a  worm  and 
wormwhoel  from  the  main  shaft  of  the  conical  drum.  The  speed  of 
this  small  drum  is  such  that  it  pulls  the  carriage  across  the  face  of  the 
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amical  drum  the  distance  between  two  adjaccut  grooves  for  everj-  com- 
)lete  revolution  of  the  conical  drum.  Fig.  258  shows  the  carriage,  sheave, 
riwk  and  rope  leading  to  the  small  drum. 

Automatic  Skip  Recorder. — The  Franklin  Mining  Co.,  in  the  Lake 
"iperior  copper  district,  is  using  on  its  hoist  at  the  Franklin  Jr.  mine  an 
automatic  recording  device  which  provides  a  permanent  record,  on 
paper,  of  every  movement  of  the  skip  during  a  12-hr.  period.  The 
mechanism  is  comparatively  simple.  Two  drums  are  mounted  on  vertical 
spiudles,  about  12  in.  apart,  and  these  drums  contain  a  paper  chart. 
The  paper  travels  from  right  to  left,  the  left-hand  drum  being  driven  by 
(liwkwork.  The  chart  is  divided  longitudinally  according  to  hours 
and  minutes,  from  6  a.m.  to  7  p.m.,  or  vice  versa.  A  vertical  arm,  bear- 
ing an  ink  pen,  containing  red  ink,  regiatera  both  horizontal  and  vertical 
lines  on  this  chart,  and  receives  its  motion  through  a  chain  sprocket  and 
geare  from  the  countershaft  of  the  hoist.  There  is  also  a  lower  arm  on 
the  machine  which  can  be  connected  to  the  electric-signal  system  so 
as  to  operate  a  pencil  vertically  across  the  lower  Hue  of  figures  on  the 
chart,  and  thus  show  the  time  at  which  any  signals  are  rung. 

Before  the  device  was  installed,  there  was  no  way  of  checking  con- 
fiicling  statements  of  the  hoisting  engineer  and  the  men  underground, 
in  disputes  arising  as  to  the  position  of  the  skip  at  any  time.  In  cases 
where  hoisting  was  held  up,  the  underground  dumpers  would  be  Ukely 
to  say  that  they  could  not  get  the  skip,  which  was  lying  idle  at  some 
level  above  or  below  them.  The  engineer,  on  the  other  hand,  would 
riaim  that  the  signals  were  not  rung  and  that  there  was  nothing  wrong 
*ith  the  skip.  With  this  recorder  in  operation,  it  is  impossible  for 
any  such  dispute  to  arise.  The  chart,  as  illustrated  in  Fig.  2.59,  shows 
exactly  where  the  skip  was  at  any  hour  or  minute  of  the  day  and  how 
long  it  took  to  make  any  trip;  the  speed  of  hoisting  or  lowering  can  be 
computed  from  the  figures,  since  the  vertical  divisions  on  the  chart 
show  the  positions  of  the  various  levels  in  the  mine.  The  only  atten- 
tion the  recorder  needs  is  the  filling  of  the  pen  with  ink  every  day  and 
the  occasional  oiling  of  the  parts.  The  engineers  like  the  device  be- 
cause it  places  the  responsibility  where  it  belongs.  The  charts  are  re- 
moved daily  and  filed  in  the  office  of  the  superintendent,  where  they 
are  kept  for  several  months.  The  recorder  is  the  invention  of  J.  M.  & 
0.  R.  Johnson,  Isbpeming,  Mich, 

LOWERING  DEVICES 

Go-devU  Incline  Plane. — At  the  North  Star  mine.  Grass  Valley, 
Calif.,  the  narrow  quartz  vein,  dipping  only  23°,  is  developed  by  main 
levels  at  300-ft.  intervals  on  the  dip.    The  ore  is  conveyed  to  small 
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long  these  levels  by  means  of  gravity  planes  through  the  stopea. 
:  stope  is  carried  up,  the  incline  track  is  extended,  the  headsheave 
Deing  kept  at  the  top  of  the  stope,  hung  from  a  heavy  stull.  Tracks 
t  off  horizontally  in  both  directions  from  the  head  of  the  incline, 
sheet  being  set  between  the  top  of  the  incline  and  the  head-block 

The  cars  that  are  filled  along  the  horizontal  tracks  are  brought 
turnsheet,  attached  to  the  rope  and  lowered  in  balance  against  the 
t  sent  down  and  still  attached,  empty,  to  the  other  end  of  the  rope 

bottom  of  the  incline.  The  whole  •system  is  called  a  "go-devil." 
le  head-block  is  probably  the  moat  interesting  feature.  It  is  il- 
ted  in  Fig.  260.    The  rope  passes  up  on  the  outside  of  the  outside 


!,  down  the  inside  through  grooves  in  the  brake  block,  and  around 
rttom  of  the  lower  sheave.  The  brake  block  is  triangular,  pivota 
its  center  in  between  the  three  sheaves  and  is  operated  by  a  handle 
eel  to  the  square  head  shown.  It  is  brought  to  bear  on  all  three 
■s  and  thus  gives  a  strong  braking  effect.  It  can  be  locked  in  poei- 
r  extending  the  handle  with  a  piece  of  pipe  and  connecting  the  end 
>  to  a  lever  with  a  ratchet  lock  set  on  a  stout  post.  The  two 
of  the  triangular  spider-frame,  the  three  sheaves  and  the  brake 
make  six  castings  entering  into  the  device,  beside  the  bolt,  nuts 
,ndle.  The  block  is  suspended  by  a  bolt  through  the  post  and  by 
1  so  as  to  lie  in  approximately  the  same  plane  as  the  ropes  of  the 
ding  and  ascending  cars. 
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A  %-in.  steel-wire  rope  is  used  and  is  attached  by  means  of  the 
safety  hook  shown  in  Fig.  261.  The  cars  are  in  general  of  two  types. 
That  formerly  used  was  built  of  wood  bound  with  strap  iron,  and  had  a 
vertical  front.  The  door  was  hinged  at  the  top  and  was  held  by  a  bottom 
latch,  which  was  tripped  by  a  block  beside  the  track  just  as  the  dumping 
point  was  reached.  These  cars  were  of  different  sizes,  but  were  rather 
small,  holding  about  1000  lb.  They  have  been  almost  entirely  displaced 
by  the  ear  shown  in  Fig.  261.  This  car  is  built  rigid  throughout  and  its 
emptying  is  faciUtated  by  the  inclined  end.  Its  strength  is  one  of  its 
features,  as  it  has  to  withstand  extremely  hard  us^e.  Its  capacity  is 
about  16  cu.  ft.  At  the  upper  end  are  a  number  of  hooks  of  strap  iron 
arranged  to  permit  coiUng  excess  rope. 

Whichever  type  of  car  is  used,  it  is  dumped  by  partly  upsetting  at 
the  foot  of  the  incline,  which  is  the  top  of  the  bin;  the  bin  is  usually 


Iniilt  of  wixni  ill  a  recess  blasted  out  of  the  foot-wall.  This  is  effected  by 
(he  deviec  shown  in  side  elevation  in  Fig.  262.  The  last  2  ft.  of  the  incline 
traeks  :iro  made  steeper  and  a  round  timber  resting  against  two  inclined 
jxwts.  as  shown,  is  set  across  the  bottom,  over  the  last  tie.  The  wheels  of 
the  dumping  car  rest  on  this  bumper.  In  the  center  of  each  of  the  tracks 
is  a  lnx>k,  usually  of  l-'4-in.  grooved  steel;  one  end  is  hooked  over  the 
noM  to  ihi'  l:ist  tr.ick  tic,  the  other  projects  upward  so  as  to  catch  the 
frori!  ;i\Io  I'f  iIk-  descending  c.ir.  The  axle  is  caught  as  the  front  wheels 
hit  the  l'imi[vr.  The  inertia  of  the  car  and  of  its  contents  causes  it  to 
n-\t>lve  iil'i'iit  this  axle  iind  to  tilt  up  until  the  top  of  the  body  rests  against 
ihe  i-rivi,-;v;iil  on  the  ineliiicd  posts.  In  this  position  the  end  and  bottom 
of  tlio  I'a;-  :iiv  ;it  an  .iii|;le  to  permit  easy  discharge  of  the  contents, 
;u,ie,!  !■>   tite  inertia  of  the  descent. 

rill-  v\<le  of  I'lH'rations  is  as  follows:  The  mucker  or  trammer  fills 
a  >-;u'  at  sv'iiie  jHiiiit  along  the  lateral  tracks;  he  trams  it  t*-  "  "  "'unsheet 
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and  books  on  ihe  looec  end  at  the  gD-drril  npe:  he  posbes  it  cairfaBr 
over  the  edge  on  the  tiack  and  pabe  tlnF  brate  handlr.  the  empty  car 
at  the  dump  is  jericed  baric  ao  that  hs  rear  viMTl$  arr  again  on  the  rail 
and  aa  the  Tull  car  descends,  the  empty  one  is  pulled  op.  lite  len^ 
of  the  rope  is  adjusted  ao  that,  as  the  full  ear  reaches  the  damp  and 
empties,  the  empty  car  is  landed  on  the  tamdieet,  whence  it  b  trammed 
out  on  the  lateral  tracks  for  loading  again. 

The  incliDe  plane  itself  ia  kept  oa  as  unifonn  a  grade  as  is  convenient. 
It  is  built  of  4  X  6-ia.  rrasBties,  about  8  ft.  long,  spaced  3  ft.;  these  are 
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held  apart  by  studdles  of  the  same  material  laid  on  1  X  &-in-  boards; 
the  boards  give  no  support  and  are  used  merely  for  lining  in  and  getting 
grade.  The  ties  themselves  are  supported  either  on  the  foot-wall  or  on 
filling,  or  on  poles  across  low  places.  Four  12-lb.  rails  are  spiked  to  the 
ties,  so  as  to  give  a  double  track  from  top  to  bottom  with  20-in.  gage  and 
12-iQ.  clearance.  The  general  arrangement  is  illustrated  in  Fig.  262. 
Improvement  in  Underground  Trolley  Conveyors  (By  E.  M.  Weston). 
— One  defect  of  the  aerial  rope  automatic  bucket  conveyors  in  use  in 
inclined  stopes  on  the  Rand  is  that  unless  the  haulage  ropes  be  wound 
on  separate  clutched  drums  and  have  power  devices  to  wind  and  unwind 
and  thus  shorten  or  lengthen  the  ropes,  the  buckets  can  load  from  one 
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bells  in  the  engine  room  and  confusion  to  the  men  hoisting  in  the  shaft. 
A  n'ew  management  soon  replaced  the  push-buttons  on  the  wet  levds    ' 
with  "  pull-boxes."    This  was  developed  from  one  in  use  at  the  Ordinal 
mine,  and  in  its  present  form  is  shown  in  1  and  2,  Fig.  265.     Changes 


were  nuulr'  t(i  cliiiiiiintc  iiiiU'liiiio-shop  liilior  :iiid  t(i  ri'inovo  the  opportunity 
forstraylicllsjistlH' box  wore. 

Il  cdiisists  of  ;i  jilnin  cast-iron  <'i)V('r,  1,  open  (iiily  at  the  iKittom  to 
rcccivi'  tlie  linings  shuwn  in  2.  Tlic  cover  weiphs  il  lb.,  and  is  heavy 
enough  lo  stami  the  blow  of  any  sniull  rock  falling  (iown  the  shaft.     It  is 
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[ftstened  to  the  shaft  timbers  by  long  screws  or  spikes  through  holes  in 
the  three  lugs,  and  has  two  holes  B  for  holding  by  screws  the  wooden 
block  C,  which  plugs  the  bottom  and  acts  as  a  base  for  the  fittings.  This 
block  is  made  small  enough  to  allow  for  swelling;  it  is  bored  vertically 
?^  in.  from  the  front  to  admit  the  cylindrical  portion  of  a  mushroom- 
shaped  casting  Z>  fastened  to  the  block  bottom  with  screws.  This 
V  Under  serves  as  a  guide  for  a  ?^8-in.  eye-bolt  E.  On  the  upper  end  of 
li-  bolt  a  small  wooden  block  F  is  held  by  a  nut  which  presses  against 
li-  lop  of  the  box,  being  forced  up  by  the  spring  H.  The  spring  is  made 
'■m  No,  12  wire;  its  bottom  rests  against  the  top  of  the  casting  D  in  a 
"(ket  in  C.  To  the  back  of  the  block  F  is  screwed  a  strip  of  Me-in. 
iiriss  /,  and  at  each  side  of  C  are  fastened  four  similar  strips  J,  the  back 
two  beveled  back  at  the  top,  and  the  front  two  bent  forward.  The 
back  strips  are  bent  out  at  right  angles  at  the  bottom  and  the  line  wires 
Af  and  N  are  connected,  one  on  each  side,  by  screws.  The  front  brasses 
are  held  in  place  by  the  screw  K,  provided  with  a  washer  and  a  small 
coiled  spring  L,  }-^  in.  long.  When  the  bolt  E  is  pulled  down,  the  brass  / 
is  forced  between  the  two  portions  of  the  brasses  J ,  making  contact  and, 
by  connecting  M  and  A",  ringing  the  bell.  The  wires  enter  the  box 
ihrough  two  holes  C,  bored  of  such  size  that  the  insulation  fits  tightly, 
and  so  placetl  that  there  can  be  no  possible  contact  with  the  screws  at 
B  or  the  casting  T>.  Where  there  is  much  "copper  water"  this  casting 
is  of  brass.  To  prevent  /  from  being  pulled  down  so  far  as  to  stick,  two 
■tops  were  subsequently  screwed  into  the  bottom  part  of  C,  between  E 
ud  /,  projecting  about  an  inch  above  the  lower  part  of  C  These  are 
Dot  Aown  in  the  illustration.  A  cord  through  the  eye  of  the  bolt,  ending 
in  a  porcelain  knob,  completes  the  device. 

Later,  another  manager,  finding  that  occasionally  a  man,  ringing  for 
air,  say,  on  the  1100,  had  no  way  of  knowing  that  another  man  was 
ringing  to  be  hoisted  from  the  500  at  the  same  moment,  while  the  engineer 
could  not  determine  what  either  was  after,  introduced  a  flash  light  into 
the  circuit  at  each  station.  In  3  is  shown  the  arrangement  at  this  stage. 
Wires  M  and  0  are  those  in  use  for  the  lighting  circuit.  The  wire  N  is 
added  for  the  electric  signal  system,  connecting  with  P,  the  bell  in  the 
engine  room.  This  bell  is  of  the  solenoid  type,  only  one  blow  being 
struck  each  time  the  button  is  pushed.  The  station  Ught  is  represented 
by  R,  and  the  push-button  used  on  the  dry  level,  by  S.  When  pressed, 
S  closes  the  circuit  between  N ,  otherwise  dead,  and  M,  and  rings  the  bell, 
A  pull-box  is  shown  at  T  similarly  placed  on  the  lower  levels.  The  signal 
lights  on  each  station  are  represented  by  V  connected  between  iV  and  0, 
so  as  to  glow  only  when  A'  is  live.  These  lights  were  only  10-watt  lamps 
and  the  labor  of  connecting  was  small.  The  scheme  eliminated  inter- 
fering signahi  and  worked  satisfactorily  until  an  accident  to  a  skip-tender 
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showed  that  a  simple  flash  light  was  not  satisfactory,  as  it  was  a  warning 
only  when  watched.  Accordingly,  a  loud  buzzer,  obtained  from  the 
Anaconda  company,  was  substituted,  being  connected  into  the  water- 
proof lamp  socket. 

This  buzzer,  shown  in  4,  consists  of  a  piece  of  board  a,  8  in.  square, 
to  which  is  screwed  a  piece  of  No.  10  sheet  iron  6,  4  in.  wide,  and  7  in. 
long^  the  top  2)^2  i^*  being  bent  out  at  right  angles  to  form  a  shelf.  Be- 
neath this  are  fastened  two  magnets  c  about  2  in.  long,  wound  for  110 
volts.  These  take  about  450  ft.  of  No.  28  wire  each.  The  vibrating 
member  is  a  piece  of  No.  20  galvanized  iron  d,  3}^  in.  wide  by  4  in.  long, 
the  top  23^2  ^^-  being  bent  over  at  right  angles.  This  is  fastened  to  the 
board  through  slots  e  so  that  the  position  may  be  adjusted,  the  horizontal 
portion  being  about  3^f  e  i^i-  below  the  coils.  It  is  planned  to  vibrate  with 
from  13^  to  2  amp.  The  whole  is  covered  with  a  sheet-iron  cover  to 
keep  it  dry.     The  sound  can  readily  be  heard  in  the  shaft  100  ft.  away. 

The  installation  of  the  buzzers  led  to  some  trouble  with  the  electric 
bell  in  the  engine  room,  as  the  coils  here  were  wound  for  4  amp.,  but  as 
soon  as  these  were  replaced  by  smaller  coils,  this  trouble  was  overcome. 
At  the  same  time  the  buzzers  were  installed,  a  push-button  was  placed 
in  the  line  near  the  engineer's  stand  so  that  he  could  signal  to  the  leveb 
if  desired.  The  possibilty  of  return  signaling  in  this  manner  is  a  most 
useful  and  important  feature  in  a  signal  system  and  one  too  often  neg- 
lected.    It  offers  a  means  of  avoiding  mistakes  and  even  accidents. 

The  wire  used  in  the  shaft  was  formerly  No.  10  triple-braid  weather- 
proof, but  this  was  not  satisfactory.  It  seems  to  give  satisfaction  where 
it  has  a  chance  to  dry  out  between  rains,  but  where  constantly  wet  under- 
ground very  soon  begins  to  allow  current  to  leak.  The  insulation  also 
begins  to  come  off  under  a  constant  drip,  after  several  months'  service. 
It  was  n^placed  by  double-braid  solid-okonite  wire,  and  when  the  shaft 
was  sunk  double-braid  rubber-covered  wire  was  used.  Both  have  been 
perfectly  satisfactory.  The  wires  are  fastened  to  ordinary  porcelain 
knobs  on  the  hanging  side  of  the  manway,  and  no  ducts  of  any  sort  are 
used  to  protect  them. 

Th(»  only  part  of  the  pull-box  which  cannot  easily  be  made  at  any 
mine  are  the  two  castings.  The  total  cost  of  the  pull-box  at  Butt«  is 
about  Sf).  ^i'he  I)iizz(ms  cost  S3. 15  each.  The  Xo.  12  triple-braid  weather- 
proof wire  cost  SI. 17  per  100  ft.  when  copper  was  selling  at  17  cts.  per 
I)oiin(i,  wiiile  tiie  price  of  the  okonite  covered  is  $3.1G  and  the  rubber 
covered  S2.10. 

As  electric;  j)ower  is  supplied  to  the  mines  from  a  substation  con- 
nected with  several  generatinjz;  plants  the  signal  system  is  rarely  out  of 
eonnnission.  In  a  district  where  the  power  is  liable  to  be  cut  off,  an 
auxiliary  storajje  battery  would  be  desirable. 
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Sn^le  Return  Signal  System  (By  H.  R.  Wass). — The  accompanying 
gram,  Fig.  266,  iilustrates  a  homemade  electric  gignalin;;  system 
tailed  at  the  Rosiclare  Lead  &  Fluorspar  company's  mines  at  Uosiclare, 
It  is  used  for  signaling  between  the  shaft  station  on  the  ore-hoisting 
d  and  the  hoist  room  on  the  surface.  It  is  simple,  reliable,  and  has 
iat  proved  efficient,  and  it  was  easily  and  cheaply  installed. 
Ilie  »gnal  board  in  the  hoist  room  is  about  12  X  IS  in.  in  size,  built 
hard  pioe  and  painted  with  two  coats  of  P.  &  B.  paint.     The  switch- 
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ird  at  the  shaft  station  is  made  of  the  same  material  and  painted  in 
:  same  manner  and  is  protected  from  dripping  water  by  a  wooden 
lopy.  All  wiring  is  double-braid  rubber-covered  and  is  carried  down 
:  abaft,  on  the  mine  level  and  in  the  shaft  station,  in  metal  coqduit 
i  is  fully  protected  from  mechanical  injury. 

The  method  of  operation  is  as  follows:  To  hoist,  the  cEtger  closes  the 
itch  B\,  a  single-pole,  single-throw,  knife  switch,  and  holds  it  closed 
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for  two  or  three  seconds;  this  lights  the  lamps  A  and  rings  t 
the  hoist  room.  Two  of  the  lamps  A  are  in  seriea  with  the  bell  W 
niah  the  necessary  resistance.  The  hoisting  engineer  responds  by  pi 
down  on  E,  which  closes  the  switch  52,  also  a  single-pole,  single-t] 
knife  switch,  which  ia  held  open  normally  by  the  spring;  this  opef 
causes  the  lamps  marked  C  to  light  up  and  remain  lighted  until  the  a 
pulls  the  switch  open.  Two  of  these  lamps  are  on  the  switchi 
in  the  shaft  station  and  the  other  ia  located  conveniently  to  the 
neer'a  operating  platform  so  that  he  may  obaerve  whether  or  na 
eager  roReives  his  return  signal.  All  of  the  signals  are  repeated  b; 
hoisting  engineer  after  the  underground  signals  are  received  by  hin 
all  misunderstanding  of  signals  is  thus  avoided.  Z)  is  a  simple  bell  i 
forged  from  H  X  1-in,  bar  and  connected  to  the  handle  of  the  ff 
by  a  small  rope.  The  switch  ia  mounted  on  a  wooden  frame  as  si 
or  may  be  placed  in  any  other  convenient  position. 

At  F  and  Fl  are  5-amp.  fuses.  Whenever  the  engineer  or  electa 
wishes  to  test  or  adjust  the  bells,  he  simply  removes  the  fuse  froi 
places  it  in  the  socket  at  F2  and  closes  the  switch  5  which  rings  th 
and  lights  the  lamps  A  on  the  hoist-room  switchboard.  All  lamp 
carbon  filament,  50-watt,  220-voIt  lamps  working  on  a  220-volt  « 
current.  The  bell  is  of  a  weatherproof  ironclad  type,  wound  to 
sistance  of  30  ohms;  it  consumes  0.3  amp.  of  current. 

Electric  Signal  System,  Argonaut  Mine  (By  R.  S.  Rainsfoi 
The  electric  signal  apparatus  here  described  was  devised  to  mee 
following  requirements;  (1)  To  be  available  from  a  moving  skip  or 
as  well  as  from  a  station  platform;  (2)  to  be  easily  rung,  as  by  a 
pull  on  the  bell  signal  cord;  (3)  to  be  absolutely  reliable,  even  il 
tions  of  the  signal  cord  in  the  shaft  were  broken ;  (4)  to  register  one  a 
of  the  electric  bell  for  each  tug  on  the  cord.  For  reasons  to  be  expli 
this  last  requirement  is  the  crux  of  the  whole  problem. 

The  great  depth  of  the  Argonaut  shaft,  and  the  fact  that  it  is  I 
clinc  (60°)  made  the  ringing  of  signals  by  the  ordinary  bell  cord  a.  dil 
task.  For,  despite  the  addition  of  long  hand  levers  for  ringing  an 
supporting  of  the  signal  cord  at  intervals  by  sensitive  S-shaped  spg 
together  with  the  greasing  of  all  cleats  guiding  the  cord  and  coo 
supervision  of  the  line,  the  system  was  anything  but  satisfactory, 
sequently  when  telephones  were  introduced  in  the  mine  a  few  yean 
a  four-wire  cable  was  laid  in  the  shaft,  two  of  the  wires  being  usq 
the  telephone  circuit  and  two  for  a  system  of  electric  push-bu 
situated  at  all  stations  and  loading  chutes  in  the  shaft.  The^e  push 
tons,  greatly  modified  in  design,  are  still  in  use,  but  have  the  greal 
advantage  that  they  are  not  available  from  a  moving  skip. 

The  most  common  method  of  meeting  the  first  requirement  a 
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BBlioneci,  namely,  two  naked  wires  Btrung  in  each  hoisting  compart- 
ment about  4  in.  apart,  and  charged  with  current  of  exceedingly  low 
potenfisl,  is  usually  unsatisfactory  and  dangerous.  To  ring  a  bell 
ne  hm  only  to  short-circuit  the  two  wires  with  any  convenient  piece  of 
BflaJ,  as  a  candlestick.  But  two  objections  present  themselves.  One 
fc  lie  rapid  eating  away  of  any  uninsulated  wires,  whether  galvanized 
inn  or  ropper,  when  subjected  to  the  mine  waters  and  atmosphere  of 
ffrtain  niines.  The  other  is  the  danger  of  a  signal  given  by  mistake 
>Btact  with  the  wires  by  any  tool  in  the  hands  of  a  miner  re-  ' 
g  the  shaft,  particularly  a  bar  when  the  skip  tender  is  barring  a 
g  chute  in  the  shaft. 

lother  s>'stem  was  tried  which  included  bonding  the  shaft  rati  for 

■leg  of  the  current,  insulating  the  skip  and  usiug  the  hoisting  cable  for 

■4tber  leg  or  conductor,  together  with  a  signaling  device  on  the  skip 

ike  or  break  the  circuit.     This  system  proved  exceedingly  trouble- 

i,  either  on  closed  or  open  circuit,  and  was  finally  abandoned.     The 

b  solution  remaining  therefore  was  some  yet  undetermined  method 

ing  a  more  sensitive  signal  cord  in  connection  with  the  electric 

i  the  push-button  system  and  its  cable. 

I  make  the  signal  cord  sensitive  was  an  easy  matter.  It  waa  cut 
^ft.  sections,  the  bottom  of  each  section  fastened  to  a  divider  of 
ift  seta,  the  top  of  each  section  supported  by  an  9-spring,  as  shown 
■  4,  Fig.  267,  and  the  signal  cord  guided  by  cleats  in  the  usual  way. 
Jk  bell  crank,  with  8-in.  arms,  was  connected  to  the  signal  cord  below 
■pring  and  its  free  upper  arm  used  through  an  appropriate  device 
ter  every  pull  on  the  signal  cord.    A  signal  cord  has  one  jieculiarity 

pulls  on  it  are  not  of  equal  strength.     One  may  easily  arrange  an 

flMric  contact  which  will  be  made  or  broken,  depending  on  whether  open 
':>jied  circuit  is  used,  by  a  light  tug  on  the  cord.  The  problem  is  to 
■  rit  a  double  signal  if  this  sensitive  cord  is  pulled  so  hard  that  the 
^('t  is  passed  and  the  mechanism  must  retrace  its  steps  and  again 
•  the  ring;ing  contact  as  the  signal  cord  is  released.     If  a  long  sliding 

■  ii't  is  used  to  meet  this  difficulty  the  electro-mechanical  gong  at  the 
10  may  have  time  to  ring  twice  before  the  contact  is  broken.     The 

on  in  the  case  of  the  signal  device  to  be  described  is  to  jump  the 

i:ict  on  the  return  stroke,  or  release  of  the  signal  cord. 

ThuB  a  light  pull  on  the  signal  cord  drives  the  lifting  member  S, 

1  and  2,  Fig.  267,  under  the  lifter  pin  R  and  so  closes  the  contacts  Q 

sini  0  by  raising  li  and  the  spring  P.     On  the  release  of  the  signal  cord, 

■   !'i>i>8  back  to  its  normal  position  in  front  of  the  stop  or  guide  Y. 

■  Lvier  pull,  however,  drives  S  under  K  and  out  beyond,  thus  both  mak- 
-  ind  breaking  the  contact  at  Q  and  O,  but  on  the  release  of  the  signal 

fird  S,  which  has  a  laterally  projecting  portion  beveled  on  the  under 
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side  as  well  as  on  the  top,  aa  shown  in  3,  slides  over  instead  of  unde 
and  so  makes  no  contact  on  the  return  stroke. 

The  rest  of  the  apparatus  is  easily  understood  from  the  figures 
which  Kiss,  wooden  base,  L  a  slate  slab,  Z  brass  connectors  with  bine 
posts  N  for  the  wire  terminals  M  of  the  electric  circuit.  On  the  i 
brass  connectors  are  mounted  the  springs  0  and  P,  the  latter  support 
also  the  contact  point  Q  and  the  lifter  pin  R,  A  bracket  W  supports 
pin  R  at  the  proper  elevation,  while  another  bracket  X  serves  as  a  gv 
and  backstop  Y  for  the  lifting  member  S.     The  latter  is  fitted  with 


stud  U  running  in  the  guide  T.  To  the  stud  is  fastened  the  hnk  or 
V  lending  to  the  upper  arm  of  the  bell  crank  /  through  the  insula 
block  J. 

Till'  di'viro  is  applicable  to  any  shaft  whether  vertical  or  inclii 
!Uid  if  iiiiy  scclion  of  the  signal  cord  should  break,  or  any  indivii 
circuit  closer  be  damaged,  signals  in  other  sections  of  the  shaft  are 
iiitci-forcd  with.  In  practice,  moreover,  it  is  found  that  a  signal 
I'iisily  be  rung  from  a  fast-moving  skip  by  giving  the  signal  cord  a  , 
with  only  one  or  two  fingers. 

Bare-wire  Electric  Signal  System  {Bull.,  American  Institute 
Mining  EiiKincers). — The  Penn  Iron  Mining  Co.  in  Michigan  us* 
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ntber  unusual  system  of  electric  signaling.  An  alternating  current  of 
110  Tolts  taken  from  the  lighting  system  is  reduced  to  30  volts  through  a 
MBiU  transformer.  This  30-volt  circuit  is  used  to  ring  what  is  called  a 
|nde  bell,  i.e.,  a  signal  to  indicate  the  class  of  ore  hoisted,  and  also  to 
tfoste  two  relays,  one  of  which  rings  the  skip  bell  in  the  hoist  house  by 
dosing  a  100-volt  circuit,'  while  the  other  similarly  rings  the  cage  bell. 
One  side  of  the  30-volt  circuit  is  grounded,  the  other  connected  to  the 
grade  bell  and  the  relays  as  shown  in  Fig.  268.  The  other  sides  of  the 
grade  bell  and  the  relays  are  connected  to  No.  4  bare  copper  wires  sup- 
ported on  insulators  down  the  shaft.  By  grounding  any  one  of  these 
copper  wires,  a  current  will  flow  through  the  grade  bell  or  a  relay  and 
give  a  signal.  The  bell  wire  for  the  cage  is  near  the  center  of  one  side  of 
the  compartment  so  that  it  is  almost  impossible  to  reach  and  ring  it  unless 
one  stands  on  the  cage.     This  prevents  ringing  the  cage  bell  when  the 


no.  268. 


cage  is  not  in  ^ght,  such  ringing  being  a  frequent  source  of  accidents. 
A  short  piece  of  flexible  wire  with  a  piece  of  bare  No.  4  wire  on  its  end  is 
fastened  to  the  iron  work  of  the  cage  so  that  the  shaft  signal  wire  can  be 
grounded  from  any  point  in  the  shaft,  whether  the  cage  be  moving  or  at 
rest.  The  skip  and  cage  bells  are  IG  in,  in  diameter  and  are  set  in  a  local 
110-voIt  circuit,  which  is  closed  and  opened  by  the  relays  mentioned. 
Hie  blow  on  the  gong  is  struck  by  a  bar  in  a  heavy  solenoid.  An  in- 
dicator  which  registers  the  number  of  bells  rung  is  also  actuated  and  a 
lamp  is  lighted. 

Gnvi^-release Electric  Signal  Bor  (By  W.  R.  Hodge). — An  electric- 
eoDtact  signal  box  which  has  proved  satisfactory  through  sevejal  years 
of  hard  service  is  shown  in  Fig.  269.  The  device  conaists  of  a  fixed 
Uock  nailed  to  the  top  of  an  inclosing  box  and  a  movable  handle  extend- 
ing through  the  end  of  the  box.  The  block  and  handle  are  connected 
by  a  butt  hinge.  Brass  plates  for  making  contact  are  screwed  to  both  the 
block  and  the  handle.     Soldered  to  the  side  of  each  brass  plate  is  a  wire 
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connecting  with  the  bell  hne.  The  handle  must  be  lifted  to  make  a  con- 
tact and  give  a  signal.  The  contact  made,  the  handle  naturally  drops  to 
the  open  position  without  further  attention.  Ordinarily  the  boxes  ar« 
unpainted  but  in  unusually  wet  places  a  coat  of  paint  and  a  shield  whidi 
moves  with  the  handle  and  covers  the  handle  opening  into  the  box,  nu  * 
for  increased  efficiency.  These  boxes  have  worked  well  in  wet  stations. 
Locked  Signal  System  (By  H.  H.  Hodgkinson). — The  signal  sj'^tetq 
installed  in  the  Palmer  shaft  of  the  New  Jersey  Zinc  Co.'s  mine  at  Frank- 
lin, N.  J.,  by  R.  M.  Catlin  and  designed  by  L.  G,  Rowland  is  uniqi 
and  has  many  decided  advantages  over  other  signal  devices.  A  signal 
box  is  located  at  each  shaft  station  and  is  operated  by  a  lever  on  tht 
aide,  to  which  is  attached  a  short  chain  and  handle  to  facilitate  pulUn| 
the  lever.  The  cage,  however,  is  moved  only  on  signal  given  to  the  engfc 
neer  by  a  man  who  carries  a  key  to  the  device  and  who  travels  with  tl 
cage.     The  signal  boxes  are  situated  at  each  station  in  such  a  positii 


■Wood  B/ockjli 


as  to  be  easily  accessible  to  the  cage  conductor  and  enable  him  to  see 
cage  constantly,  thus  minimizing  the  danger  of  mishaps  from  the  cag^ 
moving  while  men  are  getting  on  or  oflf. 

In  operating,  the  pull  and  release  of  the  lever  ring  the  gongs  in  al 
other  signal  boxes,  but  do  not  ring  the  engineer.  Thus  it  is  alwayi 
possible  to  signal  for  the  cage  from  any  station  in  the  shaft  and  to  notifj 
anyone  about  to  ring  a  signal  from  any  other  station  that  there  is  a| 
ready  asignal  being  rung,  thuii  preventing  confusion,  Assoon  aa  the  ca| 
conductor  receives  a  signal— provided  there  is  nothing  to  prevent  hii 
from  bringing  the  cage  to  the  station  from  which  the  signal  was  rung- 
he  inserts  a  special  key  in  the  lock  on  the  front  of  the  box  and  turns  it 
thus  connecting  the  one  signal  box  with  the  engineer's  signal  in  Ou 
engine  house.  He  then  signals  the  engineer  by  means  of  the  requisiti 
number  of  pulls  on  the  lever;  this  signal  at  the  same  time  rings  at  ead 
station,  notifying  the  persons  who  rang  the  original  signal  that  the  cagi 
is  coming.     The  conductor  remains  at  the  signal  box  with  his  key  in  thi 
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lock  waiting  for  the  engineer  to  repeat  his  signal.     If  the  engineer  repeats 
eorrectly,  the  conductor  removes  his  key,  climbs  on  the  cage  and  proceeds 
to  the  station  signaling.     If,  however,  the  signal  rung  back  by  the  engi- 
neer happens  to  be  wrong,  the  conductor  rings  one  bell  to  the  engineer 
to  stop  and  the  exchange  of  signals  is  repeated.     There  is  always  am- 
ple time  allowed  the  cage  man  to  remove  the  key  and  cUmb  on  the  cage. 
Rg.  270  shows  a  diagram  of  the  system.     This  consists  of  the  two 
circuits  Y  and  X.     Through  circuit  X  there  is  a  constant  current  flowing 
which  causes  the  electro-magnets  to  operate  the  clappers  of  the  gongs 
in  the  signal  boxes  when  the  pull  switch  is  thrown.     It  will  be  seen  that 
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FIG.    270. DIAGRAM    OF   SYSTEM    AND    FRONT   OF   SIGNAL   BOX. 


this  operation  does  not  operate  the  engineer's  signal.  Through  the 
drcoit  Y  there  is  no  current,  and  when  the  key  switch  is  thrown  the  signal 
box  is  merely  connected  to  the  engineer's  signal,  which  cannot  ring  until 
the  pull  switch  is  also  thrown,  causing  the  current  to  pass  through  circuit 
Y  and  operate  the  engineer's  signal. 

The  signal  boxes  are  constructed  of  cast  iron  as  shown.  The  front 
of  the  signal  box,  Fig.  270,  is  in  the  form  of  a  door  to  permit  repairs  to 
be  made  inside.  It  is  locked  by  means  of  the  same  key  which  operates 
tiie  engineer's  signal,  in  addition  to  being  fastened  by  a  screw  in  each 
earner.     The  doors  are  fitted  on  the  inside  with  a  ^^-in.  round-rubber 
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gasket  to  prevent  water  from  getting  into  the  boxes.  The  locks  are  so 
constructed  that  it  is  impossible  to  remove  the  key  and  leave  the  key 
switch  thrown  and  the  signal  box  connected  to  the  engineer's  signal. 
On  the  door  of  the  signal  box  an  emergency  signal  device  is  placed  so 
that  the  cage  can  be  stopped  immediately  in  ease  of  an  actual  or  threat- 
ened accident.  This  consists  of  a  brass  pin  held  in  place  by  a  round 
piece  of  window  glass,  which  when  broken  permits  the  pin  to  be  forced 
outward  by  means  of  a  spring,  making  the  same  connection  as  the  key 
switch  would.  The  lever  is  then  pulled  once,  which  will  bring  the  cage 
or  skip  to  a  stop  if  in  motion.  The  gong  is  placed  on  top  of  the  signal 
box  proper  and  over  it  is  bolted  a  tightly  fitting  cast-iron  cover,  which 
prevents  any  water  from  working  its  way  inside.  The  cover  has  a 
}^-in.  slot  on  the  front  and  sides  to  enable  one  to  hear  the  gong  more 
distinctly. 

The  lever  A,  Figs.  271  and  272,  which  operates  the  pull  switch  is 
situated  on  the  outside  of  the  box  and  has  its  movement  confined  to  the 
space  between  the  two  lugs  L  L  to  prevent  any  injury  to  the  switches 
inside.  The  pull-awitch  lever  C,  in  the  position  shon-n  in  Fig.  271,  per- 
mits the  current  to  pass  to  the  electro-magnet  which  holds  the  clapper 
up  against  the  gong.  When  the  lever  A  is  pulled  down,  the  lever  C 
assumes  the  position  shown  by  the  dotted  lines,  which  breaks  the  cir- 
cuit X,  causing  the  clapper  to  drop  and  at  the  same  time  closes  the 
circuit  Y,  when  the  key  switch  A'  is  thrown,  and  thus  rings  the  en- 
gineer's signal.  Upon  releasing  the  lever  A  it  is  returned  to  its  normal 
position  by  the  spring  S,  Fig.  272,  the  circuit  X  is  closed  again,  causing 
the  clapper  to  strike  the  gong,  and  the  circuit  F  is  broken  as  before. 
The  spring  S  is  fastened  to  the  short  lever  B,  which  operates  the  shafting 
E,  to  which  the  lever  A  and  the  switch  lever  C  are  attached. 

Bell-wire  Arrangement  in  Sinking  (By  Clinton  P.  Bernard). — In 
shaft  sinking  it  is  necessary  to  carry  down  the  signal-bell  wire  or  rope  as 
depth  is  gained.  In  shafts  over  200  to  300  ft.  deep,  it  is  common  to  use 
a  heavy  wire  or  wire  rope  from  the  surface  to  a  point  about  50  ft.  from 
the  bottom,  and  a  rope  for  the  rest  of  the  way.  There  are  numerous 
ways  of  arranging  the  wire  and  bell  at  the  surface,  but  the  one  shown 
in  Fig.  273  is  simple  and  has  many  advantages.  The  wire  is  wrapped 
three  or  four  times  over  a  wooden  spool  attached  to  the  post  of  the 
headframe,  then  passed  through  the  handle  of  the  weight  cylinder,  lashed, 
and  the  rest  of  the  coil  hung  in  some  convenient  place.  The  weight 
cylinder  is  a  piece  of  2}^-in.  pipe  with  a  cap  on  the  bottom,  filled  with 
scrap  to  give  the  desired  counterweight.  This  weight  cylinder  moves 
in  a  4-in.  pipe  outside  the  collar  set  and  extending,  for  convenience, 
about  3  ft.  above  the  ground.  A  bumper  on  the  spool  permits  it  to 
revolve  just  enough  to  actuate  the  bell  through  a  wire  fastened  to  an  arm 
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m  the  spool.  The  shaft  wire  may  be  lengthened  as  desired,  by  un- 
fartpning  the  lashing  above  the  weight  cylinder,  and  allowing  the  required 
length  of  wire  to  slip  over  the  spool,  thus  doing  away  with  splicing,  fio 
spnuff  are  required  and  there  are  no  weights  to  dislodge  and  fall  into 
Uie  shaft.  By  adjusting  the  counterweight,  the  pull  on  the  wire  need 
be  hut  a  few  pounds  through  3  or  4  tn.  The  entire  outfit  can  be  made 
in  a  ah<:Hi;  time,  at  small  expense. 


SBATT  COLLAK. 


Waming  Bell  for  Topman  (By  Harold  A.  Linke). — At  many  small 
shafts  the  "topman,"  besides  acting  as  skip  tender  and  car  "rustler," 
i>  engaged  in  making  ladders  or  striking  for  the  blacksmith,  etc.  These 
odd  jobs  take  him  away  from  the  shaft,  and  even  though  he  be  exceed- 
iagly  careful  and  conscientious,  be  is  likely  to  miss  a  bucket  occasionally. 
As  the  rule  is  not  to  delay  shaft  work,  any  contrivance  which  tends  to 
obviate  such  delay  makes  for  efficiency.  Fig.  274  shows  a  simple  device 
for  completing  an  electric-bell  circuit,  for  use  on  the  indicator  of  the  hoist. 
A  depth-  or  station-marker,  furnished  with  the  indicator,  can  be  fastened 
St  the  position  desired  by  means  of  a  setscrew.  A  piece  of  galvanized 
iron  is  bent  aa  shown  and  punched  with  a  hole  large  enough  to  pass  the 
setscrew  without  contact.  Two  mica  insulators,  such  as  are  furnished 
with  ignitOTS  of  gas  engines,  or  thin  rubber  gaskets  are  used  to  set  the 
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galvanized  iron  off  from  the  setscrew  and  the  marker,  A  cut  metal 
washer  is  applied  as  shown.  A  copper  wire  to  the  bell  is  soldered  to  the 
galvanized  iron;  the  other  wire  may  be  grounded  or  fastened  to  some  part 
of  the  engine,  such  as  a  screw  of  the  name  plate.  The  marker  is  set  at 
some  point  on  the  indicator  so  that,  in  hoisting,  the  contact  between  the 
movable  pointer  and  the  piece  of  galvanized  iron  may  be  made,  and  the 
warning  bell  rung  sufficiently  early  for  the  topman  to  be  at  the  shaft 
collar  to  meet  the  ascending  bucket. 


6alvani!ed    i-'Sefscvr 


Automatic  Light  Switch  for  Electric  Tramming  (By  L.  O.  Kellogg). — 
It  frequently  happens  in  underground  electric-haulage  systems  that  the 

main  drift  branches  a  short  distance  from  the  ^haft  and  that  loaded 
trains  are  brought  in  over  both  branches.  It  then  becomes  necessary 
to  sifinal  to  iiny  incoming  trains  whether  the  track  between  the  junction 
and  Iho  shaft  is  ajx-n  or  whether  a  train  from  the  other  branch  drift  is 
duiiipiiiK  yt  'he  piickcf.  This  signaling  is  done  automatically  by  colored 
liglils  ill  A  in'iit  way  at  (he  Oliver  mines  near  Ely,  Minn.  A  switch  is  set 
ill  (lie  li;ii'k  iif  the  drift  so  as  to  be  tripped  by  the  trolley  wheel  of  thein- 
c-oMiiiiK  hiiiii  and  to  flash  a  red  light.  The  trolley  wheel  of  the  outgoing 
liaiii  usually  flashes  a  green  light.     A  train  approaching  on  the  other 
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branch  drift  will  stop  if  the  motormaD  sees  a  red  light  and  will  proceed 
if  he  sees  a  green.  It  ia  not  entirely  necessary  to  use  the  green  light,  but 
BOtoewhat  safer;  for  if  two  lights  are  used,  the  absence  of  either  a  green 
or  a  red  light  indicates  that  something  is  wrong  with  the  system,  and 
the  motorman  will  not  proceed  as  he  would  if  the  mere  absence  of  a  red 
'  Ugiit  was  used  to  indicate  a  clear  track.  Only  one  switch  is  necessary, 
.  set  where  it  will  be  operated  by  trains  from  both  drifts.  One  or  two  sets 
of  lights  may  be  used,  only  one  set  being  required  if  a  point  can  be  had 
visible  from  a  sufficient  distance  in  both  drifts;  this  is  sometimes  im- 
possible on  account  of  the  curve  arrangements. 

The  construction  of  the  switch  is  shown  in  Fig.  275.  It  consists  of  a 
wooden  box  inclosing  the  contacts.  A  vertical  pivoted  finger  is  connected 
through  the  bottom  of  the  box  with  two  horizontal  wings  which  the  trolley 
wheel  strikes;  the  finger,  thrown  laterally  by  the  movement  of  the  wings. 


completes  a  circuit  through  the  lamp  of  the  proper  color.     The  wings 
of  wood  are  shod  with  iron  where  struck  by  the  wheel  and  where  they 
strike  the  bottom  of  the  box,  in  order  to  resist  wear.    The  top  of  the  wing- 
piece  is  shaped  as  an  arc  to  fit  the  opening  in  the  box,  which  is  thus  kept 
elosed.    The  box  itself  consists  of  a  wooden  back  and  a  wooden  front 
piece  screwed  together  through  Ming  blocks  which  form  the  box  sides. 
The  finger,  by  means  of  the  brass  spring  shown,  maintains  a  constant 
contact  with  a  brass  plate  on  the  inside  of  the  box  front  piece,  which  is 
connected  to  one  side  of  both  lamp  circuits.     The  spring  connects  with 
a  brass  cap  on  the  finger,  and  this  makes  contact  with  one  of  two  fingers 
taken  from  a  motor  controller.     One  of  these  connects  with  the  other  side 
of  the  red-light  circuit,  the  other  with  the  other  side  of  the  green  light. 
In  the  case  shown,  the  trolley  current  is  used  for  the  lights;  if  a  separate 
Ugh  ring  circuit  were  in  service,  connections  could  be  as  easily  made  to  this. 
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This  device  ia  mounted  on  a  board  fastened  parallel  with  the  tn 
between  two  caps. 

WINDLASS  AND  WHIM 

Test^t  Windlass  (By  L.  D.  Davenport). — In  the  openpit  mine 
the  Chisholm  district,  on  the  Mesabi  range,  it  is  the  custom  during 
winter  season  to  put  down  a  large  number  of  test  pits  in  the  ore  fot 
pbvation  purposes.  These  pits  are  usually  about  3  X  4  ft.  in  ci 
section  and  range  tn  depth  from  10  ft.  to  80  ft.  Fig.  276  shows  the 
tails  of  the  windlass  used  to  hoist  the  ore  from  these  pits.  Four  rail 
ties  are  placed  around  the  mouth  of  the  test  pit  to  form  a  collar  and 
bottom  of  the  windlass  frame  is  spiked  to  this  collar.  The  windls 
used  for  undei^p-ound  test  pits  are  made  on  the  same  general  plan,  ex< 
that  they  are  smaller. 


k„r. 
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WtnOUss  for  Single-hand  Sinking  (By  Albert  G.  Wolf).— 
:iiwtii(vui,v UiK  illustrations,  Fig.  277,  show  a  windlass  and  a  self-durai 
ui»vhiiiii,-ju  with  which  a  prospector  can  sink  a  shaft  alone,  while  sa- 
itv.'  '!*!K>t  \>i  climl'intt  ia  and  out  of  the  shaft  to  hoist  each  bucket. 
\^iiuH!v«i  i«  wiiall  viiou^h  to  be  placed  at  the  bottom  of  a  shaft  and  I 
-iu-MKl*  '*'  'h'  institUwl,  operated  and  removed  by  one  man. 

I  ^o  w itulljfcsit,  .**  shown  in  plan  and  elevations,  consists  of  a  wo< 
M^M,  '  n.  'tms  by  li  ill.  in  diameter,  an  axle  and  crank  made  of  a  si 
■...\    ■,    liciii  'iv'ii.  and  a  yoke  of  round  iron,  which  supports  the  d 

..\       V-iv-  >\>Xv  ishi'Id  by  two  eye-bolts  fastened  through  a  p 

,  ■  \  ■  :,.  i.;*  I'v.  t'hi- wiiidlasH  is  braced  and  prevented  from  swin 
■,  .,•  ■v'.'a  >>  ^t  ;titv\I  pitHH'  of  round  iron,  one  end  of  which  is  1 
.  V ,.  .  >N  .vi'  t:  '-V  cr»nk  end  of  the  drum,  and  the  other,  h' 
•-■.  v^ .  w,«.N  1  \v^it^  *  ihini  eye-bolt  in  a  horizontal  piece  of  2  X 
,,.v  ■ '^v  -»s-  ^vj*;'.Vs  »!>'  spiked  securely  tofjelher.  When 
■.  .,  ■ ,,  ,  .  \  -u,.-  HIS  iW  wrtifal  piece  is  placed  at  the  center  of 
,.,„  ..     -*v   »^*'>  »r^^  iV  ^*w«Mil«l  piece  is  wedged  firmly  between 
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Limi  vails,  just  as  a  stuU  would  be.     The  length  of  the  horizontal  piece 

,  v&  be  varied  according  to  the  size  of  the  shaft  being  sunk.     As  the  drum 

Iji small,  space  for  extra  cable  ia  made  by  driving  two  rows  of  pins,  about 

Binch  apart,  around  the  drum  near  one  end.     These  pins  are  large  nails 

b  have  the  heads  cut  off. 
■The  framework  of  the  dumping  device  is  made  entirely  of  2  X  4-in. 
The  bucket  slides  on  two  skids  to  the  top  of  the  shaft.  Here, 
■lugs,  rivet«d  to  the  bucket  below  its  center  of  gravity,  engage  two 
!f  skids,  to  which  are  fastened  two  beveled  pieces;  the  bucket  travels 
apthe§e  as  on  an  incline  plane.  When  the  top  is  reached,  the  lugs  strike 
iwo  pivoted  pins  and  drop  over  the  ends  of  the  planks.     By  slacking 


ibe  rope  at  this  point,  the  bucket  is  allowed  to  turn  over  on  its  lugs  and 
dump  its  contents  into  a  chute  properly  placed.  The  bucket  is  then 
hoisted  a  few  inches  over  the  pins,  which  fall  into  place,  and  the  lugs 
piide  the  bucket  over  them  to  the  skids  again.  When  it  is  desired  to 
remove  the  nindlass  and  protect  it  from  blasts,  enough  muck  is  placed 
b  the  bucket  to  balance  the  windlass,  and  the  bucket  is  hoisted  to  twice 
the  height  that  it  is  desired  to  raise  the  windlass.  The  hook  brace  is 
:  I'll  loosened,  the  drum  is  swung  against  the  frame  and  fastened,  the 
igps  are  knocked  out  and  the  machine  ascends  without  much  effort 
'Jip  part  of  the  operator.  This  machine  was  devised  by  W.  J.  Finney, 
"fLuaing,  Nev. 
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Device  for  Handling  Prospecting  Bucket  (By  Thomas  M.  Smither)  . 

The  device  illustrated  in  Fig.  278  is  designed  to  allow  extending  the  dump; 
from  a  prospecting  shaft  without  arduous  handling  of  the  bucket.  Tl»tf: 
action  of  the  contrivance  is  apparent  from  the  drawing.  The  h<nst<on 
bucket  is  released  and  placed  on  the  movable  end  of  the  board,  which  SM 
then  revolved  about  its  pivoted  end  by  sliding  on  the  track  A  ujiU> 
the  dumping  point  is  reached.  The  fixed  end  of  the  2  X  12-in.  by  14^-4^ 
revolving  board  is  bolted  to  a  12  X  12-in.  block  with  washers  inserted  **• 
insure  easy  motion.  The  1-in.  round  iron  A  is  an  old  cyanide  tank  hoop- 
It  is  fastened  to  the  supporting  boards  by  nails  on  the  sides,  the  heads  *>■ 
which  are  kept  below  its  top.  Pipe  or  rail  would  answer  the  purpose  ** 
well.  The  bottom  of  the  board  was  protected  against  wear  on  the  movi*>fi 
end  by  iron  straps.  The  iron  was  greased  and  the  loaded  board  eaB»15 
moved  thereon. 


F  '>78        PttOHlt    T   BUCKET    DDMPIN       ARRANOBUENT 

Lowering  in  Balance  through  Timber  Shaft.— In  the  iron  mines  *^" 
the  Mesabi  range  the  timber  and  boards  used  underground  are  seldo*** 
handled  in  the  main  hoisting  shafts.     Instead,  one  or  more  timber  shaf*-^ 
are  Slink  at  different  points,  affording  ventilation  and  saving  underground^ 
tramming.     There  arc  several  different  styles  of  timber  shaft  rangimrfP 
from  the  inclined  slide  to  the  more  elaborate  type  with  counterweight©^^ 
cage.     Fig.  279  shows  a  simple  hcadframe  used  on  the  timber  shaft>^ 
of  one  of  the  larger  mines.     The  IJ-^-in.  manila  rope  is  passed  five  orai^ 
times  around  the  drum  and  made  of  such  a  length  that  one  end  is  at  th^ 
bottom  of  the  shaft  when  the  other  end  is  at  the  top.     There  is,  therefore^ 
no  labor  wasted  in  raising  the  empty  rope  as  there  is  in  most  timber 
shafts.     Two  men  work  together,  one  oporatiiig  the  drum  and  the  otheiT 
handling   the  timber  or  boards.     The  headframe  and  drum  are  con- 
structed by  the  mine  carpenter  and  assistants  in  from  two  to  two  and  one- 
half  days.     The  length  of  the  drum  should  be  carefully  determined  in 
proportion  to  the  depth  of  the  shaft  so  as  to  prevent  a  lateral  travel  of 
the  rope  greater  than  the  length  of  the  drum.     One  of  these  headframes 
is  now  being  used  to  lower  timbers  160  ft.,  with  perfect  s 


wm 
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Lowering  Windlass   for   Timber   Shaft    (By   L.  D.  Davenport).— 

The  windlass  shown  in  Fig.  280  was  constructed  for  the  purpose  of  lower- 
in?  tim!)er  and  olher  material  down  a  shaft.  The  drum  is  made  of  a 
piece  of  iron  pipe  14  in.  in  diameter  outside  and  4  ft.  6  in.  long.  This  is 
iinnected  to  a  2i^-in,  square  axle  by  means  of  two  iron  castings,  riveted 
'0  the  pipe  with  /i-in.  countersunk  rivets.  One  of  these  castings  is 
lirpr  than  the  other  and  forms  the  brake  wheel  A.  It  is  28  in.  in  diame- 
ler  with  a  &-in.  face  and  has  a  2-in.  shoulder  turned  to  fit  the  inside  of 
thf  pipe.  The  axle  is  made  of  2l2-in.  square  stock  and  is  7  ft.  2  in.  long 
'vrall.    The  last  2  in.  on  each  end  B  is  made  1^  '"■  square  to  receive 


cranks  used  for  turning  the  windlass;  the  next  83-^  in.  on  e^ach  end  is 

'lirned  to  21^  in.  in  diameter  for  the  bearings,  which  are  2}^  X  7}^  in., 

«icl  babbitted  J^  in.;  and  5  ft.  5  in.  is  left  in  the  center  of  the  axle  2J^ 

'  square.     The  brake  band  is  of  ^ig  X  6-in,  iron,  6  ft.  8  in.  long,  and 

IriUed  with  ?i6-in.  holes  to  allow  eight  basswood  brake-block  seg- 

■  tils  2  in.  thick,  to  be  bolted  to  it.     Those  basswood  blocks  last  from 

^■'t  months  to  one  year.     The  ordinary  fulcrum,  brake-band  connec- 

i',  and  tumbiickic  arc  used,  as  shown,  and  for  applying  the  brake  a 

■  3-in.  lever  6  ft.  long.     A  semicircular  sheet-iron  cover  is  placed 

'  r  (he  brake  wheel  to  protect  it  from  the  weather. 
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A  ^-in.  or  y^-iu.  wire  tiller-rope  is  used  in  tlie  shaft  with  a  2Mt. 
length  of  chain  on  the  end.  In  operation  the  timber  truck  is  nin.  up  to 
the  collar  of  the  shaft  and  two  half-hitohes  are  taken  around  the  timber 
or  lagging  with  the  chain.  One  of  the  landers  then  raises  the  load  by  tun- 
ing the  drum  with  a  oant  hook  in  the  1^.  holes  near  one  end,  until  the 
load  slides  off  the  truck  into  the  shaft,  the  second  lander  meanwhile 
holding  the  weight  by  means  of  the  brake  lever.  The  load  is  steadied 
by  the  first  lander  and  is  then  lowered  to  the  bottom.  Steel  tram  can, 
weighing  approximately  1^  tons,  have  been  lowered  easily  and  slow^ 
with  one  of  these  windlasses.  It  is  intended  to  arrange  a  set  (^  gean, 
similar  to  an  ordinary  hand  winch,  on  the  brake-irtieel  end  of  the  dnun, 
so  that  a  load  can  be  ruaed  off  the  timber  truck  ^thout  u^ng  the  cant 
hook.    For  if  the  load  drops  even  a  very  short  distanoe,  the  laodw  ns- 
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ing  the  cant  hook  is  liable  to  be  hurt.  The  first  of  these  iron  windlasses 
was  made  in  1910  in  the  shops  of  the  Oliver  Iron  Mining  Co.,  and  was 
used  in  the  Cbisholm  mine.  They  have  proved  highly  satisfactofy 
for  the  service  demanded. 

Joplin  Type  of  Horse  Whim. — Missouri  horse  whims  are  built  on 
the  idea  of  placing  the  drum  and  brakes  at  the  collar  of  the  shaft,  leav- 
ing the  control  of  the  horse  to  word  of  mouth.  This  entails  no  dongra 
from  the  horse  or  mule  becoming  unmanageable,  as  the  driving  shaft 
can  easily  be  thrown  out  of  gear  with  the  drum  and  the  bucket  hbld  in 
the  shaft  by  the  l)nike  lever,  the  same  lever  being  used  for  both  opera- 
tions. The  hcnilfraine  used  with  these  hoists  is  made  high  ao  that 
where  the  ground  is  flat  an  upper  floor  may  be  built,  which  is  necessary 
in  order  to  get  dumping  room.  On  that  account  the  brake  lever,  a 
piece  of  3  X  3-in.  timber,  is  made  long  enough  for  the  driver  to  contnd 
the  hoist  from  the  upper  floor  while  landing  the  bucket. 

The  design  of  tlie  whim  is  shown  in  Fig.  281.  The  horsepower  gear 
is  so  phired  that  ,i  14-ft.  tumbling  rod  will  connect  with  the  drum  shaft. 
The  horse  is  uttachetl  to  a  sweep,  12  to  14  ft.  long,  and  as  there  are 
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77  teeth  on  the  clriviag  gear  and  12  on  the  pinion,  and  as  the  drum  is  a 
little  more  than  10  in.  in  diameter,  the  bucket  is  raised  about  17  ft.  to 
one  journey  of  the  horse  around  the  ring.  A  knuckle  is  used  to  connect 
Uie  tumbUni;  rod  to  the  shaft  of  the  power  pinion  as  well  as  to  the  shaft 
of  the  hoisting  drum. 

The  drum  is  carried  on  a  4  X  4-in.  oak  frame,  as  ia  also  the  driving 
EP&r.  The  drum  frame  is  securely  fastened  to  the  frame  of  the  derrick 
in  an  ;ipright  position.  The  rope,  which  ia  generally  a  discarded  ^- 
in.  rope  from  a  steam  hoist,  reels  directly  on  the  drum  from  the  top  sheave. 
To  prevent  the  bucket  from  running  back  when  the  drum  is  in  clutch, 
a  ratchet  and  dog  are  provided.  These  are  shown  in  the  illustration  and 
are  marked  A  and  B.  The  drum  is  loo^t^ly  mounted  on  the  drum  shaft, 
while  keyed  to  the  driving  shaft  is  a  double-arm  dog  C,  wliich  engages  with 


the  two  plugs  D,  forming  part  of  the  end  casting  of  the  drum.  An  outer 
groove  ia  made  in  this  casting  for  the  brake  strap  E,  which  is  lined  with 
leather,  since  wood  is  too  bulky  for  brake  lining  on  such  a  hoi.st.  Pieces 
of  old  belt  are  used  for  this  purpose;  it  lasts  well,  and  gives  a  good  grip 
on  the  drum.  The  brake  lever  is  fulcruraed  either  on  the  top  cross- 
brace  of  the  drum  frame  or  else  on  a  2  X  6-in.  crosspiece  nailed  to  the 
beadfraine  about  18  in.  from  its  lower  end.  This  is  a  loose  fastening 
permitting  side  swing  to  the  lever,  as  it  is  by  the  side  throw  of  the  brake 
lever  that  the  drum  is  thrown  into  or  out  of  clutch  with  the  dogs  on  the 
driving  shaft. 

ROLLERS  AND  SHEAVES 

Rope  Idlers  for  Incline  Shaft  {Bull,  American  Institute  of  Mining 
Engineers). — The  shaft  of  the  Kaven  mine,  Butte,  Mont.,  is  an  incline 
1700  ft.  long  and  with  various  dips.  At  the  top  the  dip  is  70°  and  gradu- 
ally flattens  until  at  the  300-ft.  level  it  is  only  47°.     This  dip  continues 
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to  the  1100-ft.  level,  below  which  it  curves  with  a  125-ft.  radius  to  78°. 
The  shaft,  furthermore,  does  not  lie  in  one  vertical  plane,  so  that  the 
hoisting  rope  not  only  rubs  at  intervals  on  both  the  hanging  and  foot-walls, 
but  presses  strongly  against  the  west  dividers  near  the  collar,  while  300 
ft.  below,  it  runs  close  to  the  east  end-plates. 

The  early  operators  used  no  idlers,  and  wall  plates  cut  6  in.  deep  by 
the  rope  resulted.  Later  operators  first  attempted  to  overcome  the 
excessive  friction,  and  the  wear  of  rope  and  wall  plates,  by  introducing 
solid  cast-iron  idlers,  3  in.  in  diameter.  To  allow  for  the  travel  of  the 
rope  from  side  to  side,  some  of  these  had  to  be  3  ft.  long  and  were  ex- 
tremely heavy.  Judging  from  the  appearance  of  the  old  idlers  of  this 
type  found  at  the  mine,  they  often  failed  to  turn  in  the  bearings,  which  is 
not  surprising  when  it  is  considered  that  they  would  have  to  make  1000 
r.p.m.  under  ordinary  hoisting  conditions. 

The  next  rolls  were  of  wood,  6  in.  in  diameter,  with  an  iron  band  about 
each  end,  and  a  pintle  of  1-in.  round  steel  driven  in  at  the  ends  to  serve 
as  a  shaft.     These  wore  rapidly,  and  were  soon  replaced  by  rolls  made 
from  water  pipe,  5  or  6  in.  in  diameter,  cut  to  the  desired  length  and 
fitted  with  a  wooden  cylinder  into  which  the  pintle  was  driven.     Whero 
the  idlers  were  used  on  the  hanging  wall  of  the  shaft  the  original  bearing 
was  simply  a  piece  of  3^  X  l^-in.  strap  iron,  10  iii.  long,  turned  up  a* 
the  end  in  a  circle  of  IJ^-in.  diameter.     A  small  hole  served  for  oilin^^ 
and  common  black  oil  or  filtered  oil  from  engine  bearings  and  compressor 
bearings  was  used.      When  the  rolls  were  to  be  placed  on  the  foot-wall^ 
the  bearings  were  made  from  two  pieces  of  1  X  3-in.  steel,  6  in.  long« 
A  half  cylinder  was  cut  from  a  side  of  each  piece  and  the  two  spaced 
together  formed  a  bearing.     Oil  holes  were  provided,  and  in  some  cases 
holes  were  bored  through  the  two  pieces  so  that  they  could  be  screwed 
or  spiked  to  the  wall  plates.     The  later  practice  was  to  forge  the  bear- 
ings from  1  X  3-in.  steel,  and  to  drill  two  holes  at  each  end  for  ^-in. 
lagscrews,  by  which  the  bearings  were  fastened  to  the  timbers.     These 
bearings  were  finally  used  on  both  foot  and  hanging  wall.     Similar  idlers 
were  so  placed  as  to  protect  the  dividers  and  end  plates. 

The  difficulty  of  proper  oiling  presented  the  greatest  obstacle  to 
satisfactory  results  from  this  type  of  idler.  As  the  clearance  between  the 
skip  and  the  hanging-wall  plates  was  sometimes  less  than  an  inch,  there 
was  not  room  for  large  oil  or  grease  cups.  In  addition,  the  bearings  were 
liable  to  get  full  of  grit,  especially  when  wet  ore  was  being  hoisted. 
Grease  cuj)s  were  generally  unsatisfactory,  although  several  kinds  of 
grease  wei-e  tried,  and  especial  attention  was  paid  to  having  that  which 
was  suited  to  the  temperature  of  the  shaft.  In  any  event,  it  was 
neoessar}'  that  the  rolls  be  examined  and  the  oil  cups  filled  every  two  days, 
which  meant  the  cessation  of  hoisting  for  two  hours.     The  bearings  wore 
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rapidly  and  the  rollers  tended  to  get  out  of  line.  The  full  skip  weighed 
over  3  tons,  and  where  the  shaft  flattened  near  the  surface,  the  pressure 
against  the  idlers  was  heavy.  It  was  only  by  distributing  this  weight 
over  idlers  placed  but  5  ft.  apart  that  anything  approaching  satis- 
factory service  could  be  obtained  at  this  point. 

To  obviate  the  necessity  for  so  much  attention,  the  idler  shown  in 
{Ig.  282  was  devised.  The  roller  is  extra-heavy  6-in.  pipe,  ^  in.  thick, 
20  in.  long,  in  each  end  of  which  is  pressed  a  cast-iron  head,  and  through 
which  passes  a  1^^-in.  steel  shaft.  This  turns  in  a  self-Iubricating  bearing 
canied  by  a  bracket  in  a  ball-and-socket  shell,  which  prevents  cramping. 
As  a  preliminary  to  adopting  these  bearings,  two  types  of  graphite  and 
broaze  self-lubricating  bushings  were  tried  side  by  side  in  the  incline 
for  three  months      The  one  proving  most  satisfactory  bad  cylindrical 


bodies  of  graphite  ^  in,  in  diameter  set  in  the  bronze,  or  "metal- 
tine,"  bushing  at  about  ^-in.  centers.  One  end  of  the  bearing  is  entirely 
doaed,  the  end  thrust  being  taken  by  a  steel  disk,  which  also  serves  for 
forcing  out  the  bushing  when  it  is  worn.  The  other  end  of  the  bearing  is 
protected  from  grit  by  a  felt  washer.  This,  however,  also  retains  the 
fine  particles  of  metal  and  graphite,  and  in  time  this  gummy  matter 
causes  the  bearings  to  bind.  Occasional  cleaning  of  the  bushings  with 
kerosene  obviates  this  trouble.  The  cap  is  hinged  at  one  side  and 
fastened  at  (he  other  with  a  hinged  bolt  so  the  roller  and  bushing  can 
be  easily  removed.  The  bearings  can  be  turned  through  90°,  and  the 
r<rfl  turned  end  for  end,  permitting  the  advantage  of  full  wear.  The  whole 
is  carried  in  a  casting  which  is  fastened  to  the  wall  plates  with  ^-in. 
lagscrews.  These  idlers  have  been  in  use  nearly  a  yenr  and  are  satia- 
faetoiy.  While  with  rapid  and  continuous  hoisting  the  bearings  become 
quite  hot,  they  do  not  bind  if  they  Eire  cleaned  occasionally. 
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For  the  lower  part  of  the  shaft,  wliere  the  rope  runs  true  and  tl 
inclination  is  78°,  the  idlers  are  merely  common  sheave  wheels,  cast  solid 
and  keyed  on  a  shaft  of  1-in.  cold-rolled  steel.  This  has  a  total  length 
13  in.  These  sheaves  are  9  in,  in  diameter,  with  a  3-in.  face,  having  a 
groove  IH  in.  deep,  1  in.  wide  at  the  bottom  The  bearings  are  mapli 
blonks,  4X4X6  in.,  bored  to  receive  the  shaft,  and  provided  with  aa 
oil  hole.     These  are  fastened  to  the  wall  plates  with  six  spikes. 


The  wood-filled  pipe  idlers  with  forged  bearings  cost  at  Butte  about 
$8  each,  including  bearings.     The  idler  with  the  self-lubricating  bearings 

ts  $15,  but  the  difference  is  quickly  saved  in  decreased'  cost  of  atten- 
tion. The  solid  cast  sheaves  weigh  26  lb.  They  cost,  when  fitted 
with  a  shaft,  but  excluding  the  maple  bearings,  $2.75  each. 

Roller  of  Pipe. — A  satisfactory  horizontal  or  vertical  roller  may  be 
made  from  a  piece  of  discarded  pipe  by  fitting  the  ends  with  castings,  as 
shown  in  Fig,  283.     These  castings  may  be  kept  in  stock  for  the  several 


^fXinfi 


diameters  of  pipe,  and  in  case  there  is  considerable  lateral  movement 
to  the  cable  tending  to  make  it  leave  the  roller,  the  castings  should  be 
made  with  high  flanges. 

Roller  of  Pipe  and  Wheels. — Skip-  and  tram-car  wheels  discarded 
because  of  flange  or  tread  wear  may  be  utilized  for  rollers  by  driving  the 
tread  of  the  wheels  into  the  ends  of  wrought-iron  pipe  of  proper  diameter 
and  length.     The  pipe  is  then  riveted  to  the  tread  of  the  wheels,  as  showo 
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ID  Fig.  284.  This  type  of  roller  is  particularly  suited  for  rope  carriers  on 
inclioed  boistways  where  the  rope  has  some  lateral  travel,  (or  knuckles 
sad  for  side  rollers  to  guide  the  rope  around  horizontal  curves. 

Rope  Guide  to  Foot-wall  Sheaves  {By  Clarence  M,  Haight). — A 
ample  but  effective  method  of  guiding  a  hoisting  rope  to  its  sheaves  on  the 
foot-n-all  of  an  inclined  shaft  is  .shown  by  the  accompanying  drawing, 
1^.  285,  which  explains  itself.  The  brackets  are  used  by  the  New  Jersey 
Zine  Co.  on  its  main  shaft  at  Franklin  Furnace,  N.  J.  This  shaft  dips 
about  50°:  the  tracks  are  6J^  in.  deep,  and  are  supported  on  concrete 
piers.  The  guides  are  made  of  J^-in.  round  iron,  supported  by  angles, 
as  shown.  The  sheaves  are  of  iron  with  a  wearing  surface  of  hard 
rubber. 


itfiniNO    H0I8T1NO    BOPB    TO    BBS  AVE. 


Substitute  for  Rollers  in  Incline  (By  H.  H.  Hodgkinson). — To  pull 
rock  or  ore  up  grade  in  cars  for  300  or  400  ft.,  a  small  drill-column  hoist 
was  used,  having  a  rope  speed  of  80  ft.  per  minute  with  a  pull  of  500  lb. ; 
it  was  found,  however,  that  the  hoist  on  being  tested  to  the  limit  had  a 
pull  of  over  1000  lb,  at  about  half  the  speed.  Because  of  the  weight  to 
be  pulled  and  the  small  diameter  of  the  hoist  drum,  a  J^-in.  galvanized 
plow-stocl  rope  was  used.  So  small  a  rope  had  to  be  kept  from  dragging 
upon  the  ground  or  it  would  soon  have  worn  out.  Rollers  were  first 
tried  for  keeping  the  rope  off  the  bottom,  but  proved  unsuccessful,  inas- 
much as  the  weight  of  the  rope  was  not  enough  to  revolve  them.  Further- 
more, although  they  were  only  about  12  ft.  apart,  the  rope  dragged  on  the 
KToiiod  between  them  when  the  car  was  lowered. 

Therefore,  as  a  substitute  for  the  rollers,  an  old  lij-'i-  hoisting  rope 
■iifl  stretched  from  the  point  where  the  cars  were  loaded  to  the  point 
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where  they  were  dumped,  firmly  anchored  at  each  end  and  tightened  hf  i 
means  of  two  tumbuckles,  Tig.  286.  This  rope  was  8  ft.  above  Hm] 
center  of  the  track;  on  it  double-wheel  trollesrs  were  hung  at  20^ 
intervals;  the  upper  wheels  traveled  on  the  }^in.  rope,  while  the  lower 
wheels  carried  the  yi^in.  hoisting  rope.  As  the  car  was  hauled  up,  then 
trolleys  all  advanced  along  the  ^in.  rope  until  the  car  reached  the 
dumping  point.  The  trolley  wheels  were  ^  X  34n.  pulley-block  wheeb  .\ 
with  ^-in.  bolts  as  shafts;  the  yoke  was  made  of  ^  X  2-in.  iron.  The  : 
grade;  however,  was  not  great  enough  to  cause  the  troUeys  to  travel 


ftjilOgoht  ifwi  t¥irt^ 
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CAR  BeW6  HOISTEO.TROUCVS  AND  HCHP  KOPE  ClOSlNS  UP 
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CAR  BEIN6   LOWERED,  TROLLEYS  0PENIN6  CUT 
FIU.   286. — DIAGRAMMATIC    REPRESENTATION    OF    INCUNED    HAUULGE    INBTALLAIIOir. . 

down  the  incline.  In  order  to  make  them  take  their  respective  positions 
again,  a  No.  10  galvanized  iron  wire  was  suspended  at  the  same  elevation 
and  parallel  to  the  3^-in.  rope,  but  3  ft.  to  one  side,  and  was  also  tightened. 
In  order  to  avoid  confusion,  it  is  shown  in  the  illustration  as  placed  above 
the  Yi'ivi.  rope.  On  this  wire  were  placed  two  small  iron  rings  between 
each  pair  of  trolleys.  A  ^^-in.  hemp  rope  was  then  used  to  connect 
trolleys  and  rings  in  series  as  shown.  The  last  trolley,  that  nearest  the  car, 
was  connected  to  the  car  by  means  of  the  same  rope.  The  descending 
car  by  means  of  the  hemp  rope  pulled  the  trolleys  back  down  the  J^-in. 
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lope  and  spaced  them  properly.  The  rings  on  the  small  wire  looped  up 
the  hemp  rope  and  took  up  its  slack  so  that  it  did  not  become  tangled, 
or  drag  on  the  ground. 

Sheave-wheel  Lining  (By  G.  L.  Sheldon). — The  rubber  lining  used 
to  lighten  the  wear  on  sheave  wheels  and  to  keep  wire  cable  from  slipping, 
frequently  cuts  out  when  the  wheels  are  run  at  short  angles.  The  fol- 
lowing method  of  relining  the  wheel  will  be  found  satisfactory  after  all 
of  the  old  pieces  of  rubber  have  been  removed.  Unwind  an  old  piece 
of  large-size  manila  rope  and  wind  into  the  sheave  wheel  a  single  strand 
of  the  rope,  applying  a  steady  tension.  As  each  layer  of  rope  is  run  on 
the  wheel  saturated  it  with  pine  tar.  Continue  the  operation  until  the 
lining  reaches  the  desired  thickness.  A  liberal  allowance  of  tar  should  be 
applied  to  the  last  layer  of  rope  and  the  wheel  should  be  allowed  to  stand 
from  12  to  18  hr.  before  using.  This  lining  serves  just  as  well  as  rubber 
and  is  far  cheaper.  Coal-tar  or  melted  pine-pitch  gum  may  be  used  in 
place  of  the  pine  tar. 

ROPE 

Reversing  Rope  on  Single-drum  Hoist  (By  R.  S.  Schultz,  Jr.) — It  is 
well  known  that  the  life  of  a  hoisting  rope  can  be  considerably  lengthened 
by  reversing  it  at  the  proper  time.  This  is  due  to  the  fact  that  the  weight 
of  the  rope  itself  brings  a  heavier  load  on  the  drum  end  of  the  rope  and 
causes  that  end  to  fatigue  more  rapidly.  With  a  two-drum  hoist,  re- 
versing the  ropes  is  a  simple  process,  but  with  a  single  drum,  and  espe- 
cially with  a  long  rope  of  large  diameter,  the  change  becomes  more  of 
a  problem.  By  using  two  old  cable-reels,  reversal  can  be  made  by  wind- 
ing the  rope  from  the  drum  on  to  one  of  the  reels,  rewinding  to  the  second 
reel  and  then  rewinding  on  the  drum,  but  this  is  a  slow,  tedious  operation 
and  requires  considerable  preparation. 

The  following  method  is  simple,  comparatively  rapid,  and  requires 
little  or  no  preparation  other  than  clearing  a  small  space  in  front  of  the 
engine  house.  The  skip  or  cage  is  hoisted  to  the  collar  of  the  shaft, 
securely  fastened,  and  the  rope  detached.  The  end,  just  above  the 
socket,  is  tightly  wound  with  wire  to  prevent  raveling;  the  socket  is  cut 
off  and  the  rope  woimd  over  the  sheaves  on  the  drum  until  the  end  is  at 
the  cleared  place  in  front  of  the  engine  house.  The  hoist  is  then  reversed, 
and  the  rope  coiled  on  the  ground  in  a  large  figure  eight.  Then  the  coils 
are  taken  a  few  at  a  time  and  thrown  over  until  the  whole  rope  is  reversed. 
The  former  skip-end  is  then  refastened  to  the  drum,  the  rope  rewound  on 
the  drum,  the  end  pulled  over  the  sheave,  the  socket  rebabbitted  and  the 
rope  made  fast  to  the  skip  or  cage.  Special  care  must  be  taken  to  bend 
the  rope  naturally  in  coiling  and  uncoiling,  otherwise  a  serious  kink  may 
result. 
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In  one  case,  using  this  method,  seven  men  revei-sed  3000  ft.  of  IJ-g-in 
plow-steel  rope  in  about  four  hours,  including  rebabbitting  the  sockfl 
on  the  skip-end.     Considerably  better  time  could  have  been  made,  I 
speed  been  necessary. 

Reversing  Rope  with  Single  Coil  (Joseph  Hocking). — There  is  i 
better  method  than  that  of  Mr.  Schultz  for  reversing  a  rope  on  a  singlo 
drum  hoist,  pro\-ided  that  the  rope  is  no  longer  than  2000  to  4000  ft. 
and  that  there  is  a  space  about  50  ft.  square  available  outside  of  thfl 
engine  house  or  shaft  house.  The  method  consists  of  starting  a  t 
about  10  or  15  ft.  in  diameter  and  continuing  coiling,  working  towan 
the  outside  until  the  rope  is  all  off  the  drum;  it  is  easy  to  lay  three  coil 
to  a  foot.  With  the  rope  off  the  drum,  all  that  is  necessary  is  to  cut  t 
socket  end  from  the  rope,  fasten  the  socket  to  the  other  end,  which  wp 
be  at  the  outside  of  the  coil,  fasten  the  inside  end  to  the  drum  and  win< 
it  up. 

Reversing  Rope,  Using  Power  of  the  Hoist  (By  C.  M.  Rasmussen).- 
It  is  not  necessary  to  do  by  hand  alt  the  hard  and  dirty  work  of  reveraii^ 
a  rope,  when  the  engine  can  do  it.  If  the  rope  has  to  Ije  rewound  on  ae 
count  of  slackness  on  drum,  or  the  wearing  parts  in  the  rope  have 
shifted,  or  the  rope  has  to  be  turned  end  for  end,  then  the  following  a 
the  best,  cleanest  and  quickest  way  a  rope  can  be  reversed,  requiring  loa 
than  two  hours  for  one  from  4000  to  5000  ft.  long: 

Block  the  skip  or  cage  at  the  surface;  unfasten  the  end  of  the  rop 
and  coil  up  enough  rope  to  go  over  the  headgear  and  be  fastened  to  t 
engine  drum  later.  Then  for  a  lyi-in.  diameter  rope  get  a  20-in.  single 
sheave  wheel,  unturnable,  and  put  around  the  wheel  the  bightof  the  slacl 
rope  coiled  up.  Fasten  the  block,  unturnable,  to  the  bridle  of  the  skipi 
Fasten  the  free  end  of  the  rope  above  the  skin  with  strong  chains  c 
clamps.  Then  let  the  engine  pull  the  rope  tight,  take  the  blocking  awaj 
from  under  the  skip  and  let  the  skip  run  down  the  shaft  with  double  rope 
When  all  the  rope  is  off  the  engine  drum,  fasten  this  end  of  the  rope  u 
the  headgear  also  with  chain  or  clamps.  Then  unfasten  the  former  eiK 
and  pull  the  one  end  down  and  the  other  up  over  the  headgear  ( 
fasten  to  the  engine.  When  ready  pull  the  rope  tight,  take  the  cbail 
off  the  end  of  the  rope  first  made  fast,  signal  to  the  skipman  below  to  fi 
the  skip  at  any  handy  ore  box  with  rock,  let  any  slack  rope  already  on  thi 
drum  off  again  by  lowering  the  skip  and  then  pull  the  loaded  skip  to  th) 
surface.  Block  the  skip  and  take  the  20-in,  sheave  wheel  off  the  skip,  i 
unchain  the  new  end  of  the  rope  and  fasten  it  to  the  skip.  Take  the  block 
ing  from  under  the  skip,  and  the  job  is  fini.?hed.  All  this  work  seem 
complicated  on  paper,  but  when  once  tried  will  be  found  easy  and  cai 
be  done  in  much  less  time  than  coiling  a  mile  of  rope  on  the  ground 
K  the  rope  requires  lubricating,  that  can  also  be  ilone  at  the  same  tima 
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Put  the  grease  box  across  the  shaft,  and  pass  the  one  rope  going  down 
through  the  hot  grease. 

Lobricating  Box  for  Horizontal  Hoisting  Rope  (By  R.  B.  Wallace). — 
An  apparatus  appUcable  to  lubricating  a  hoisting  rope  which  is  hori- 
sontal  or  nearly  so  in  some  portion  of  its  course,  is  illustrated  in  Fig. 


lubn'carrh  •: 


J 
^Pulley    i 


FIG.    287. — ^BOX   FOB   LUBRICATING   FLAT-LYING    HOISTING    ROPE. 

287  in  longitudinal  section.  It  consists  of  a  wooden  or  metal  box  which 
has  a  removable  cover  and  is  bored  so  that  the  rope  can  pass  through. 
It  is  7J^  X  18  X  32  in.  as  shown.  The  lubricant  is  contained  in  the 
bottom  of  the  box  and  is  picked  up  on  a  wheel  and  carried  to  the  rope, 
the  wheel  being  actuated  by  the  rope  running  over  its  top.    The  wheel 


FIG.    288. — WRENCH    FOR   ROPE    WIRES. 

is  a  cast-iron  idler  sheave  running  free  on  a  2-in.  shaft  which  is  held  in 
holes  in  the  box  sides  by  cotter  pins.  There  are  two  rubber  or  leather 
washers  TT,  partially  free,  which  serve  to  clean  the  rope  of  excess  oil. 

Tool  for  Bending  Rope  Wires  in  Socket  Connection  (By  Joseph 
Gkddsworthy). — The  method  of  fastening  a  hoisting  rope  into  a  conical 
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socket  is  well  known.    As  usuAlIy  practued  it  involveB  bending  each  '< 
in  the  rope  end  inward  to  form  a  hook.    For  forming  the  hooks,  a  % 
of  round  Bteel,  made  up  in  the  shape  of  a  T  with  a  slot  in  the  end,  aa  HhC^*^ 
is  Tig.  288,  will  be  found  more  oonvenient  to  use  than  pliers. 

Single-screw  Wire-rope  Clip  (By  A.  Livingstone  Oke). — Fig.  SS8 
shows  a  new  form  of  clip  for  fastening  wire  ropes  together.  It  conBi^'^ 
of  a  steel  link,  made  flat  as  shown  in  the  section.  The  ndes  of  this  liKU 
fit  in  two  grooves  or  channels  cut  in  the  inside  of  a  nut.  The  insi^'' 
dimennon  of  the  link  is  just  sufficient  to  clear  the  tops  of  the  threX* 
of  a  plug  which  works  in  the  nut.  The  outer  end  of  this  plug  is  aqu'i'^ 
so  that  it  can  be  turned  by  a  spanner.  Between  the  plug  and  the  t^^* 
ropes  is  a  piece  of  iron  grooved  slightly  on  one  face,  to  fit  neatly  on  tto* 
rope  which  comes  next  to  it.  The  ends  of  the  link  have  wings  on  thezV 
If  it  is  impossible  to  pass  the  ropes  through  the  link  when  the  nut  is  <>■> 


then  a  special  link  with  long  ends  instead  of  the  wings  can  be  employed, 
the  ends  to  be  hammered  back  when  in  position  on  the  ropes. 


TRAKSPORTmG 

Drag  Scraper  for  Handling  Dump  (By  Frederick  W.  Foote). — The 
Portland  mill,  at  Victor,  Colo,,  was  erected  to  treat  the  low-grade  dump  ' 
material  from  the  mine.     The  dump  contained  about  2,500,000  tons 
with  an  average  value  of  about  $3  per  ton.     It  was  found  advisaUe  r 
to  take  the  supply  from  the  top  of  the  dump.     A  cheap  and  efficient  meani  ; 
was  devised  and  put  into  operation  whereby  the  material  was  elevated 
to  the  top  of  the  (lump.    It  consisted  of  a  drag  scraper,  Hg.  290,  con- 
nected to  a  IJ^-in.  endless  cable  which  ran  through  a  pulley  fastened  at 
the  bottom  of  the  dump  and  around  the  hoist  drum  at  the  top.     An 
electric  hoist  of  1 12  hp.  was  used  and  the  cost  was  about  1  ct.  per  ton  of 
material  raised.     The  scraper  required   about  two  days  for  its  coD-  i 
struction.     The  bo<ly  was  of  J^-in.  boiler  plate  and  the  teeth  of  caat  j 
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iruL  lie  life  of  such  a  scraper  depends  on  the  character  of  the  material 
huxHed  uid  the  speed  of  handUng.  The  one  described  handled  loose 
nek,  uid,  in  almost  continuous  operation,  lasted  from  two  to  three 


Single-track  Cableway  (By  E.  Praetorius). — A  cableway  of  unusual 
eagn,  illustrated  in  Fig.  291,  was  installed  at  the  Rosas  mine  in  Sardinia. 
's  novel  feature  consistB  in  the  fact  that  the  two  buckets  travel  on  the 


FW.    Ml. BUCKBTB   I 

ne  rope,  provision  for  passing  at  the  midpoint  being  made  in  an 
;enioU8  manner.  To  the  carrier  of  each  bucket  are  attached  two  arms 
sending  parallel  to  the  track  rope,  and  above  it.     These  arms  are  pivoted 
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where  attached  to  the  carrier  and  the  one  on  the  ascendiog  side  ia 
elevated  above  the  rope  by  means  of  a  flat  steel  spring  inserted  belo 
The  tops  of  these  aims  form  tracks  which  take  the  wheels  of  the  t 
carrier  just  as  the  rope  does.  When  the  buckets  meet,  the  carrier  wi 
of  the  ascending  bucket  mount  the  carrier  Orma  of  the  descending  bu 
and  ride  over  them.  The  spring  in  the  upper  arm  yields  under  the  w( 
of  the  ascending  bucket,  so  as  to  permit  the  arm  to  come  down  or 
rope  and  deliver  the  carrier  wheels  to  the  rope  again.  The  ends  of 
arms  are  made  fantailed  so  as  to  guide  them  to  the  rope.    One  buck 


JS>'J.  — IIKI'II'E    PBHMITTINO   TWO    BOCKBTS 


>us.vc\iv\i  iwni  the  carrier  by  a  much  longer  arm  than  the  other, 

ti'it  ijivtaj:  an  offset  portion  to  permit  the  passage  of  the  other  buck 

'"V-  V-.i:;h  of  the  cablcway  is  1115  ft.  and  it  overcomes  a  differ 

•^^•.•^ -.c;:  I't  -23  ft.     The  track  rope  is  5i  in-  in  diameter  and 

>•    viv  i:-  ■"'16  "^-     The  weight  of  each  bucket  and  carrier  is 

■vriof  a  load  of  660  lb.    The  speed  of  the  buckets  is  such 

..    ■    u  ivvortHlin  65  to  70  sec. 

'  Ss^^^ie- track  Cableway  (Herbert  K.  Scott).— Fig.  292  illustrat 

o     ..  I  .  :tM.-w:ty  similar  to  that  described  by  E.  Praetorius  am 

■os»rU'tioii  is  necessary  more  than  the  noting  of  the  fact 

■u-  ,  arriors  for  the  two  buckets  differ  in  design  and  the 
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"Q  on  top  always  rides  over  the  other  whether  it  is  descending  or 


ACCESSORIES 


>>ading  Derrick  at  Shaft  Collar  (By  Clarence  M.  Haight). — At 
Pftlmer  shaft  of  the  New  Jersey  Zinc  Co.'s  mine  at  Franklin  Furnace, 


710.   294. — SWINGING   BAR 


/.,  the  derrick  illustrated  in  Fig.  293  is  used  for  loading  timber,  rails 
other  material  on  the  shaft  cages.  As  shown,  it  can  reach  all  the 
oartmenta  of  the  shaft  as  well  as  cars  spotted  on  the  railroad  track. 
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where  attached  to  the  carrier  and  the  run  mm  -"t^'"*"*  by  six  guy 
elevated  above  the  rope  by  meaiiB  of  a  H&i-t.  ^ob.  not  in  use  the  b< 
The  tops  of  these  arms  form  tracks  whimo^^ifitwo-cylinder  La: 
carrier  just  as  the  rope  does.    When  the  i 

of  the  ascending  bucket  mount  the  carriy^-^  ^a^  emtrivancc  to  stc 
and  ride  over  them.  The  spring  in  the  li^^^v^EnMible,  where  hoist 
of  the  ascending  bucket,  so  as  to  pcrRi^^wJZ^^294.  It  consists  < 
rope  and  deliver  the  carrier  wheels  to  yjt^..x  ^wastiiy  of  the  headfrai 
arms  are  made  fantailed  so  as  to  guidc^  j,t~*— "°  by  a  third  2  X 
^^^■miKatd,  and  is  prevented 
a.  The  outer  face  ( 
■s>,,^^  ^^fmi^..  and  the  piece  is 

^  "^  *i  ti  elevation  conveniei 

strike  the  atop  and 
.quarter  turn  the  stop  wi 
'wfairiing. 


nii.   2!»2. — DEVICE  PBHiii. 

suspended  from  the  carri' 
arm  lijiving  an  offset  port  ■ 

The  length  of  the  ca' 
ill  elevation  of  223  ft. 
liaul;iKO  rope  is  Sfg  "i 
111.  and  il  carries  a  loaci 
Ihe  IIKJ  f*-  i^  TOveiVil 

Single-track  Cabh 
sinjtie-trai'k  caMcway 
additional  (lescripfin 
in  this  rn:-e  the  can 
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ind  Dogs — Skip  Dumps — Transfers — ^Buckets — 
Bucket  Dumps 

CAGES 

-In  Fig.  395  are  shown  the  details  of  the  drop- 

mine.'s  of  the  St.  LouU  Smelting  &  Refining  Co., 

•  I  -uuri.     Th?  notable  feature  of  the  cage  ia  that 

L  <    lUuri  on  thedeckbydroppingtlieceatral  partof  the 

^  '  iMliii(!,  this  track  is  raised  up  level  with  the  outer  rails 

*.r»i't«  uf  the  deck  of  the  cage  come  into  contact  with 

.■.r^.     The  outer  fixed  rails  are  given  a  slight  slant  toward 

iiii  rage  so  that,  If  the  car  has  not  been  put  on  properly, 

^  I'la  the  cage  off  the  chaira  will  cause  it  to  run  to  the  center 

(.  iiilo  the  recess.     Only  its  weight  holds  this  movable  por- 

j  Lk  in  place  and  in  case  of  repaire  it  can  be  easily  lifted  out. 

.  ?  /'  are  riveted  to  the  bottom  of  the  deck  so  as  to  come  up 

"'■  rails  and  keep  anyone  from  getting  his  toe  under  the  rails 

I'  portion.     In  this  way  possibiUty  of  injury  from  that  source 

"■  huisling  of  a  deck  load  of  men  is  prevented.     The  possibility 

I  ::i-tting  loose  in  the  shaft  and  causing  a  wreck  is  almost  completely 

I  <•!  with  this  device.     A  disadvantage  is  that  the  use  of  chairs  in 

J  H  i«  entailed, 

i  "  cage  is  equipped  with  thn  ordinary  type  of  cam  safety  catches 

"         I'-ii  by  coil  springs  and  chains  from  a  collar  on  the  drawbar.     The 

iiUte  is  punched  to  receive  the  cam  shafts  and  extends  down  the 

J  tJic  cage  to  carry  the  angle-iron  guide  shoes  S.    These  shoe  angles 

L    Jiiid  clear  down  under  the  deck  of  the  cage  so  as  to  tie  the  deck  securely 

■  "'  'lie  sides.     To  the  bottom,  where  the  angles  are  bent  around,  rein- 

I  i*ning  plates  G  are  riveted.     The  deck  of  the  cage  is  made  up  of  the  outer 

ugte  cro8B-braces  M,  the  inner  braces  N,  and  the  shoe  angles  S.    The 

wOp  bottom  is  made  up  of  the  cross-braces  K  and  L,  the  angle  irons  /, 

tie  longitudinal  angles  H  bolted  together  back  to  back  and  the  rails  Rj. 

Id  landing  the  chair  shoes  catch  the  cross-braces  L  and  raise  the  drop 

bottom  even  with  the  rest  of  the  deck. 

Cage  with  Munzner  Safety  Catches. — Cages  fitted  with  the  Munzner 
tfpe  (rf  safety  catch  have  been  in  use  for  15  years  in  the  shafts  of  the  Doe 
371 
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Kun  Lead  Co.,  of  aoutheaatern  Missouri.  This  safety  catch  was  de- 
Bgned  by  F.  A.  Munzner,  in  GermaDy,  about  1893,  and  is  largely  u.sed  in 
Saxony.  Its  action  consists  of  thrusting  pointed  knife  edges  into  the 
guides  by  a  toggle  action.  The  shape  of  the  doga  used  in  the  Doe  Run 
mines  was  worked  out  by  Karl  Kley,  in  Saxony,  and  was  adopted,  as 
Uing  the  most  satisfactory,  by  0.  M.  Bilharz,  genera!  manager  of  the  Doe 
Run  company.  The  dogs  offer  the  advantage  as  against  the  ordinary 
ijTie  of  toothed-cam  safety  dog,  of  stopping  the  cage  with  a  slower, 
braking  action  instead  of  with  a  sudden  grip  and  they  more  perfectly 
fulfill  ihu  requirements  of  a  good  safety  catch,  namely,  that  it  be  positive 
Mil  reliable,  quick  to  come  into  action,  but  slow  to  complete  its  action, 
sod  capable  of  acting  on  guides  of  varying  thickness.  It  is  urged  against 
the  cam  dog  that  it  acts  so  quickly  as  to  tend  to  injure  the  men  riding  on 
iJie  cage  and  to  tear  out  the  guides.  It  alsQ  is  likely  to  fill  with  wood  and 
p(mbly  thus  become  inoperative.  The  use  of  the  double  knife  edge 
minimizes  the  danger  of  splitting  the  guides  and  while  it  cuts  and  dam- 
iges  them  somewhat  more  than  a  single  blade,  this  is  a  point  of  minor 
importance. 

On  one  occasion  at  the  Johannes  shaft  in  Freiberg,  the  Munzner 
Attachment  stopped  a  cage  so  gradually  after  the  cable  broke,  that  the 
men  riding  did  not  realize  that  it  had  not  been  stopped  by  the  engineer. 
In  demonstrating  the  reliability  of  the  device  to  the  Doe  Run  miners, 
when  it  was  first  proposed  to  install  it,  Mr.  Bilharz  and  his  master  me- 
chanic mounted  the  cage  40  ft.  from  the  ground  in  an  experimental  tower, 
cut  ihemselves  loose  and  were  stopped  immediately.  In  the  15  years' 
use  of  the  Munzner  catch  in  the  Doe  Run  mines,  the  only  instance  in 
which  it  failed  to  work  was  on  one  occasion  when  the  rope  broke  with  the 
cage  20  ft,  from  the  shaft  bottom  and  the  catches  were  unable  to  take  care 
of  the  extra  weight  of  cable  and  stop  the  cage  in  that  distance.  Usually 
the  cage  stops  in  3  or  4  ft.  In  a  German  test,  a  cage  weighing  3440  lb. 
was  allowed  to  fall  about  1.5  ft.,  when  the  safety  doga  came  into  action 
and  sank  lH  in.  into  the  guides,  stopping  the  cage  after  a  groove  about  a 
foot  long  had  been  cut. 

On  the  Doe  Run  cages,  the  spring  is  placed  above  the  actuating  frame 
instead  of  below,  an  improvement  on  the  original  design.  The  details 
of  the  device  are  shown  in  Fig.  290.  The  dogs  D  are  carried  loose  on  the 
ends  of  the  shafts  B.  The  shafts  are  pinned  to  the  crosshead  A  and 
cr(«s-brares  C,  making  a  rigid  frame,  which  moves  with  the  drawbar  F 
to  tshich  A  is  keyed.  The  dogs  are  held  on  the  shafts  by  collars  and  rest 
on  and  move  over  the  plates  E.  The  spring  V  is  held  under  the  strap  H. 
When  the  pull  comes  on  the  drawbar,  it  moves  up,  and  the  collar  /, 
keyed  to  it.  compresses  the  spring  V  until  .4  strikes  the  plate  P  fastened 
""'  ihe  cage  frame  and  thus  gives  a  positive  stop  to  upward  motion  of 
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the  drawbar  and  the  frame.  This  motion  tends  to  pull  the  points  o 
knives  D  away  from  the  guides.  If  the  rope  breaks  or  the  tens! 
otherwise  released,  the  frame  is  thrust  down,  relative  to  the  cage,  b 
spring  V  and  the  dogs  revolving  on  B  and  lying  on  E  are  forced  n 
t<%gle  motion  to  engage  the  guides.  It  is  necessaiy  to  keep  the  k 
always  sharp. 


If  111.  290. — TUB 


SAFETT    DEVICE    A3   APPLtBD   TO    D08    RDM    CAQB 


The  bottom  of  the  drawbar  is  protected  by  a  cylindrical  hood 
prevent  pinching  the  hands  of  the  men  riding.  The  motion  of  the  I 
and  the  dogs  is  controlled  by  the  vertical  guides  <?.  The  original  d 
liad  Btoi)s  to  limit  the  inward  motion  of  the  doga.  These  are 
omitted.  The  guides  in  this  case  are  4  X  6  in.  The  spring  is  a  vt 
9  X  9'ij  X  2  X  %  in.,  made  by  the  A.  French  Spring  Co.,  of  Pittsb 
and  has  proved  satisfactory.     The  spring  should  not  take  the  whole 
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he  cage  before  the  framecatcbesP,  or  the  device  will  be  too  sensitive, 
tiarp  fluctuation  in  speed  might  tend  to  make  the  dogs  catch  and  the 
iping  of  the  cage  after  stopping  would  bring  them  into  action.  Prob- 
r  the  adjustment  should  be  such  that  the  spring  will  take  about  80 
cent,  of  the  weight  of  the  empty  cage  before  the  positive  pull  comes 


le  frame.  The  best  springs  will  deteriorate  and  should  be  frequently 
d  to  determine  their  strength  quantitatively. 

"he  weight  of  the  cage  illustrated  is  2400  lb.  and  it  cost,  as  shown, 
t  $425,  erected  in  the  company's  shops.  One  difficulty  with  the 
n  is  the  obstruction  of  the  top  of  the  cage,  which  interferes  with 
ng  timbers,  pipe  and  rails.  The  knife-edge  principle,  however, 
.d  be  applicable  to  a  cam  dog  with  satisfactory  results;  possibly  in 
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such  case,  the  edges  should  be  toothed  slighCly  at  the  points  where  they 
begin  to  grip. 

Poor-deck  Shaft-repair  Cage  (By  Albert  B.  Pederseu). — fig.  297 
shows  a  24-ft.  cage  with  four  decks  used  by  the  Chief  ConsoUdated 
Mining  Co.  at  Eureka,  Utah,  for  changing  guides  from  3}4  X  Sj^  in. 
to  'i^i  X  7  in.  After  this  work  was  done  shoes  were  put  on  the  bottom 
and  the  cage  was  used  for  regular  shaft  inspection  and  repair  work.  The 
lt.«ig  cage  was  swung  from  the  bottom  of  the  ordinary  cage  by  means  of 
the  hangers  at  the  top.  The  cage  corners  were  made  of  2  X  ^-in.  strap 
iron:  2  X  i-i-in.  angles  attached  ^o  the  corner  irons  supported  wooden 
{datfornis;  to  the  bottoms  of  these  were  bolted  hand  bars  of  %-in.  round 


;   rr*u  iioisTINa 


■  IvUom  \v;i!!  made  tapered  as  shown.     Using  this  cage  with 
:t  ^'»^')l  >livk.  alntut  200  ft.  of  guides  was  changed  on  an  average 


p  ^'A<f  ,Hy  I.,  T).  Davenport). — If  a  miner  working  on  one 

■\  ■■;  '.tu'  v"hisholm  district  of  the  Meaabi  range  is  injured, 
....', -i  ■.,'  In'ist  him  up  one  of  the  timber  shafts  than  to  take 
>■,'■  'a^vI  :»ii.1  hoist  him  up  in  the  skip.  At  one  time  it  was 
. ..  '.■  ivttiW  cage  for  this  purpose  but  this  was  so  email 
■i-  t  stHvial  type  of  apparatus  was  designed.  The 
•^  "-Vv  ■.■.  >'['  suthcient  height  so  that  an  injured  man  can 
..  ,■,■,!■.■     I  .t;t  upright  position  if  desired.     The  large  door 
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in  the  front,  which  ia  reinforced  with  oak  cleata,  can  be  swung  down  to 
the  ground,  making  it  easy  to  place  an  injured  man  in  the  cage.  There 
is  a  seat  on  one  side  and  the  cage  is  made  large  enough  to  accommodate 
two  men  in  case  it  is  necessary  to  have  the  injured  man  accompanied 
by  someone.  The  cage  is  light  and  strong  and  was  designed  and  built 
mder  the  direction  of  the  master  carpenter  at  the  Monroe  mine. 

Latch  for  Holding  Car  on  Cage. — IHg.  2d9  shows  a  device  for  holding 
timber  or  other  trucks  on  the  cage,  employed  at  the  Kennedy  mine  on 
the  North  Cuyuna  range.  It  consists  of  a  horizontal  bar  of  round  iron 
held  loosely  by  staples  to  the  wooden  floor  of  the  cage,  so  as  to  revolve 
freely  but  not  to  slide.  Near  one  end  a  lJ4*in-  round  bar  is  welded  on 
to  project  at  right  angles  and  its  end  is  split  to  form  a  fork  5  in.  across  the 


C'l 


FIG.  299. — AN  ErFICTENT  CAR 


top.  The  other  end  of  the  horizontal  bar  is  made  eccentric  for  a  few 
inches  and  then  turned  at  right  angles.  The  latch  is  placed  so  that  the 
fork  will  be  at  about  the  center  of  the  cage  and  the  planes  of  the  fork  and 
of  the  bent  end  are  so  related  that  the  operator  can  slip  his  foot  under  the 
latter  when  the  fork  is  thrown  back  out  of  the  way.  The  construction 
and  dimensions  are  shown  in  1,  Fig.  299,  which,  however,  does  not  repre- 
sent the  latch  in  a  normal  position.  In  2  the  latch  is  shown  engaging  the 
wheels  of  a  truck.  The  truck  is  run  on  the  cage  until  the  space  between 
the  wheels  is  about  opposite  the  fork,  wheo  the  operator  throws  the 
latch  over  and  the  fork  falls  an  the  treads  of  the  wheels  and  against  the 
flanges,  at  a  point  somewhat  above  their  centers.  The  truck  is  thus  held 
against  movement  in  either  direction.  The  device  is  in  use  on  a  slow- 
moving  cage  in  a  shallow  mine.     It  would  seem  that  on  a  fast-moving 
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i.-aiee.  one.  for  titstance,  actuated  by  a  firet-motion  hoist,  there  would  be 
i^uiotrr  th:it  th<?  fork  might  bound  out  as  the  result  of  a  jolt  and  thus  re- 
twfcw  stw  track, 

ttku  iii|.  Hook  for  Cage  Testing. — Usually,  when  testing  the  safety 
csivOie^  on  skips  or  cages,  the  hoisting  cable  is  attached  to  the  cage  by  & 
Jwotp  rvw  which  is  cut  when  the  cage  is  in  the  desired  position.  The 
tai$(v\:tit.io  department  of  the  Cleveland-CUfFs  Iron  Co.,  in  the  Lake 
:i^£^^^'^  t^on.  tests  all  safety  dogs  once  each  month.  A  releasing  hook 
3$  -£<t>.i  i:t;stoa>.l  of  the  hemp  rope  and  has  proved  more  satisfactOTy.  Fig. 
A.V  sbcwf  the  details  of  the  hook,  which  is  strong  enough  for  a  5-ton  skip 


■,  Tho  trigger  E  is  pinned  to  the  arm  D  and  operates 
■  AMU  ('-  The  trigger  catches  on  the  lower  back  edge 
1  'i  nf  the  clevis  ,4,  which  fastens  the  cage  to  the 
ij;  i-tiMc.  is  R'lnovcd  and  the  clevis  attached  to  the 

l\vk  is  now  linked  into  the  drawbar  of  the  skip 
. ■(•!;■'  :>'■''  t*>  ''^  tested.     When  the  cage  has  reached 

■o  rv>|x'  attached  to  the  trigger  is  pulled,  allowing 
M-:'Mr:ite  and  the  cage  to  full.     At  the  Cliff  shaft  of 

.^•;;:;'any.   the   safcty-riog  Icsling  is  done  at  the 

N  ,v  .viusil  working  conditions  as  to  slippery  guides 
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are  more  nearly  duplicated  than  at  the  surface.     This  practice  is  open 

to  objection,  however,  if  the  bottom  guides  are  not  worn  so  much  as  those 

higher  up.     The  danger  due  to  the  dogs  cutting  up  the  guides  is  better 

tolerated  at  the  bottom  of  the  shaft  than  at  the  surface.     Should  the 

dogs  of  a  heavy  skip  refuse  to  work  and  allow  it  to  fall  on  the  stage  at 

the  collar  of  the  shaft,  damage  might  be  done  to  the  shaft  timbers;  this 

danger  is  obviated  by  the  use  of  the  bottom  of  the  shaft  for  testing 

purposes. 

Combination  Cage  and  Skip. — Hg.  301  shows  the  details  of  the  cage 
and  skip  used  at  the  No.  1  shaft  of  the  Federal  Lead  Co.,  in  southeastern 
Missouri.  There  is  a  top  deck  which  can  accommodate  a  car  and  on 
which  men  can  be  handled,  and  under  it  swung  from  the  same  frame  is 
a  lower  deck  which  carries  the  self-dumping  skip.  This  skip  holds  5.4 
tons  of  ore. 

There  are  several  interesting  features  in  the  design.  To  the  channels 
that  form  the  main  members  of  the  cage  and  skip  frames,  four  shoe 
channels  are  riveted,  two  on  the  frame  that  carries  the  skip,  and  two  on 
the  frame  that  carries  the  deck  for  the  men  and  car.  The  two  frames 
are  bolted  together  by  means  of  a  splice  plate.  The  main  channels  are 
bent  over  at  the  top  and  spliced  together  by  a  strap  A2,  through  which 
passes  the  drawbar  Al.  Under  the  two  runner  channels  and  bolted  to 
them  is  the  drawhead  casting  Bl.  This  is  contracted  at  the  center  so 
as  to  be  straddled  by  the  clevis-shaped  drawbar  Al,  which  also  straddles 
the  shock  spring  and  shock-spring  base  B2.  The  spring,  of  course,  foots 
against  the  drawhead  casting.  This  whole  mechanism  is  inclosed  by 
cover  plates  fastened  to  the  channels.  One  plate  is  riveted  while  the 
other  is  fastened  by  bolts  so  that  it  can  be  easily  removed.  On  the 
draw  pin  A  3  is  a  sleeve  over  which  fits  the  clevis  by  which  the  cage-and- 
skip  frame  is  fastened  to  the  rope  shackle. 

The  chains  leading  down  to  the  safety-dog  levers  fasten  to  eye-bolts, 
through  which  the  pin  AS  passes.  The  safety  dogs,  which  are  toothed 
castings,  are  held  together  by  the  spring  S;  this  connects  with  the  two 
lever  arms  B,  which  in  turn  are  keyed  to  the  dog  shaft.  The  safety  dogs 
are  held  away  from  the  guides  by  the  pull  on  the  drawbar,  which  is 
transmitted  to  them  by  the  chains  connecting  with  the  levers  A,  which 
are  also  keyed  to  the  dog  shafts.  The  rest  of  the  cage  follows  the  ordi- 
nary lines  of  construction. 

On  the  lower  platform  of  the  cage,  it  will  be  noticed  that  there  are 
two  pivot  shafts  for  fastening  the  skip  body  to  the  frame.  This  is  to 
allow  the  skip  to  dump  in  either  direction.  Formerly  it  discharged 
into  a  pocket  on  the  opposite  side  of  the  shaft  from  that  now  in  use. 
A  peculiarity  of  the  skip  is  the  use  of  the  horns  H  to  right  it  after  dump- 
ing.    The  tripping  is  accomplished  by  the  skip  rollers  following  out  on  a 
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double  runway,  as  can  be  seen  in  the  drawing  of  the  dump,  the  upper 
runway,  however,  having  only  the  bottom  track.  On  coming  down 
after  dumping,  the  skip  rollers  run  forward,  following  the  guide  runners 
until  at  the  point  of  the  dump  tracks,  the  horns  engage  with  the  nose 
ToDers  of  the  dump,  and  the  body  of  the  skip  is  given  a  push  upward, 
bringing  it  back  into  an  upright  position  on  the  skip  frame.  The  other 
features  of  the  skip  do  not  need  mentioning,  as  they  follow  the  ordinary 
lines. 


Light  Skip  for  66**  Incline. — Kg.  302  represents  a  %-ton  skip  designed 
for  a  Mexican  mine.     The  rounded  bottom  is  more  conunon  on  vertical 
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na.  302. — small  capacity  inclined  skip. 
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than  inclined  skips.  The  extremely  small  cross-section,  1  ft.  10  in.  by 
1  ft.  11%  in.,  is  noteworthy.  The  gage  of  track  is  2  ft.,  the  wheels  are 
keyed  to  the  2-in.  axles  which  revolve  in  hardwood  boxes. 

Rear-dumping  Skip-car  (By  L.  O.  Kellogg). — At  the  Sterling  iron 
mine,  in  Orange  County,  N.  Y.,  the  flat-dipping  shaft  and  the  limited 
room  between  the  collar  and  the  hoist  make  the  employment  of  a  special 
type  of  skip  necessary.  This  is  shown  in  Fig.  303.  It  is  really  a  car  with 
an  automatic  door  on  the  bottom  end.  The  door  is  shown  closed; 
opening  is  effected  by  tripping,  two  small  wheels  coming  into  contact 
with  a  railing  erected  beside  the  track  at  the  dumping  point.  The  smaller 
wheel  first  comes  into  contact  and  unlocks  the  toggle  joint.     Then  the 
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larger  wheel  forces  the  lower  half  of  the  door  to  alide  up  outride  the 
fixed  upper  half.  Aa  the  car  descends  again,  the  door  is  allowed  to  dn^ 
and  IB  locked  with  the  toggle  mechanism.  There  ia  a  double  track  with 
a  tripping  railiz^  on  each  side  and  the  tripping  device  on  the  care  is  pot 
on  both  aides,  so  that  the  can  can  be  used  on  either  track.  The  car 
body  is  built  with  its  bottom  higher  toward  the  upper  end.  By  this 
means  sufficient  slope  is  given  to  the  bottom  to  discharge  all  the  contenta. 


no.  303- 


r  OAH  TOB  tNOLOre,  WTFH  BBAB  DIBCHASOB. 


The  car,  as  used,  hoists  4  tons  of  magnetite.  It  was  built  by  the  Kil- 
bourne  &  Jacobs  Manufacturing  Co.,  of  Columbus,  Ohio,  to  fit  the 
peculiar  conditions  existing,  and  is  a  unique  type. 

Skip-bail  Lock  and  Release  (By  S.  S.  Jones).— The  device  illustrated 
in  Figs.  304  and  305  is  one  designed  to  prevent  overturning  of  the  skip 
in  the  shaft.  It  was  developed  by  W.  H.  Flannigan,  foreman  of  the  Tom 
Reed  mine  in  Arizona.  Two  notched  bars  or  latches,  A,  are  normally 
caught  over  a  square  lug  on  each  side  of  the  bail  and  are  rigidly  con- 
nected to  a  square  shaft  B  under  the  skip,  turned  for  two  bearings.  A 
lug  C  projects  from  the  middle  of  this  shaft  and  a  trigger  D  forked  at  the 
top  is  pinned  to  this.  This  trigger  is  of  the  shape  shown.  When  the 
skip  arrives  at  a  point  near  the  dump,  the  trigger  is  caught  by  a  2-in. 
plank  covered  with  sheet  iron  and  spiked  between  the  rails.  This  forces 
the  trigger  to  revolve  until  the  upper  part  presses  on  the  shaft,  when  it 
becomes  in  effect  rigidly  connected  with  it  and  the  shaft  is  revolved  suf- 
ficiently to  release  the  latches  A  from  the  bail  lugs.  The  tr^er  remains 
in  contact  with  the  plank  after  the  skip  starts  on  its  dump.  On  the 
return,  it  again  comes  into  contact  with  the  plank,  but  is  free  to  re- 
volve in  the  opposite  dirpction.  The  latches  are  thus  allowed  to  fall  by 
gravity  on  the  lugs.     They  are  tapered  at  the  top  so  that  the  bail  can 
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dip  into  place.  This  return  of  the  latches  might  be  made  more  positive 
by  the  use  of  a  spring,  but,  as  a  matter  of  fact,  this  has  not  been  found 
necessary.  The  mine  shaft  in  which  this  is  installed  has  a  dip  of  73°. 
The  dimensions  of  the  )^-ton  skip  and  the  parts  of  the  device  are  not 
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given,  inasmuch  as  these  would  vary  with  every  installation.  The  re- 
volving shaft  is  made  of  IJ^-i'i-  square  shafting;  the  latches  and  the 
trigger  of  %  X  2-in.  bar  iron. 

Bailer  for  Winze  (By  S.  A.  Worcester).— The  800-gaI.  bailing  tank 
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the  drawbar  and  the  frame.  This  motion  tends  to  pull  the  poinl 
knives  D  awt^  from  the  guides.  If  the  rope  breaks  or  the  te 
otherwise  released,  the  frame  is  thrust  down,  relative  to  the  cagi 
apring  V  and  the  dogs  revolving  on  B  and  lying  on  E  are  foroec 
toggle  motion  to  engage  the  guides.  It  is  necessary  to  keep  tbi 
fdways  sharp. 


Kjtfl  l.^S 


Tlie  bottom  of  the  drawbar  is  protected  by  a  cyhndrical  he 
prevent  pinching  the  hands  of  the  men  riding.  The  motion  of  tl 
and  the  dogs  is  controlled  by  the  vertical  guides  G.  The  origins 
liad  stops  to  limit  the  inward  motion  of  the  dogs.  These  i 
omitted.  The  guides  in  this  case  are  4  X  6  in.  The  spring  is  t 
i)  X  Ot-i  X  2  X  H  in-,  made  by  the  A.  French  Spring  Co.,  of  Piti 
and  han  proved  satisfactory.     The  spring  should  not  take  the  wb 


riG-  297. — f^KEunox  cace.  24  ft,  hu;u. 


frame.  The  best  springs  will  deteriorate  and  should  U*  frxH\\ 
to  determine  their  strength  quantitatively. 
I  weight  of  the  cage  Ulust  rated  is  2400  IK  and  it  ot>8t,  an  hI 
1425,  erected  in  the  company's  shops.  Ono  tUnio\ilty  wit 
is  the  obstruction  of  the  top  of  the  cage,  whirh  iutorfort^ 
;  timbers,  pipe  and  rails.  The  knifcMnigt'  prinoiploi  hov 
be  applicable  to  a  cam  dog  with  satisfactory  rt^ult'H;  poiwil 
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such  case,  the  edges  should  be  toothed  alighCIy  at  the  pouita  where  tbqr 
begin  to  grip. 

Four-deck  Shaft-repair  Cage  (By  Albert  B.  Pederaen).— Fig.  207 
shows  a  24rit.  cage  with  four  decks  used  by  the  Chief  CooBolidatad  i 
Mining  Co.  at  Eureka,  Utah,  for  chan^ng  guides  from  Z}4  X  3H  ■»-  - 
to  Z}^  X  7  in.  After  this  work  was  done  shoes  were  put  on  the  bottom 
and  the  cage  was  used  for  regular  shaft  inspection  and  repair  work.  The 
long  cage  was  swung  from  the  bottom  of  the  ordinary  cage  by  means  of 
the  hangers  at  the  top.  The  cage  comers  were  made  of  2  X  ^-in.  strap 
iron;  2  X  K-i°-  angles  attached  1^  the  comer  irons  supported  wooden 
platforms;  to  the  bottoms  of  these  were  bolted  hand  bars  of  ^4ii.  round 
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iron.  The  bottom  was  made  tapered  as  shown.  Usii^  this  cage  with 
one  man  on  each  deck,  about  200  ft.  of  guides  was  changed  on  an  average 
in  eight  hours. 

Ambulance  Cage  (By  L.  D.  Davenport). — If  a  miner  working  on  one 
of  the  suhlevels  in  the  Chisholm  district  of  the  Meaabi  range  is  injured, 
it  is  usually  ea.sier  to  hoist  him  up  one  of  the  timber  shafts  than  to  take 
him  to  the  bottom  level  and  hoist  him  up  in  the  skip.  At  one  time  it  was 
customary  to  use  the  powder  cage  for  this  purpose  but  this  was  so  small 
and  inconvenient  that  a  special  type  of  apparatus  was  designed.  The 
cage  shown  in  Fi);.  298  is  of  sufficient  height  so  that  an  injured  man  can 
stand  or  be  supported  In  an  upright  position  if  desired.     The  large  door 
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""  'he  front,  which  is  reinforced  with  oak  cleats,  can  be  swung  down  to 
-'  ground,  making  it  easy  to  place  an  injured  man  in  the  cage.  There 
1;  a  seat  on  one  side  and  the  cage  is  made  largo  enough  to  accommodate 
two  men  in  case  it  is  necessary  to  have  the  injured  man  accompanied 
by  someone.  The  cage  is  light  and  strong  and  was  designed  and  built 
under  the  direction  of  the  maflter  carpenter  at  the  Monroe  mine. 

Latch  for  Holding  Car  on  Cage. — Fig.  299  shows  a  device  for  holding 
timber  or  other  trucks  on  the  cage,  employed  at  the  Kennedy  mine  on 
ihe  North  Cuyuna  range.  It  consists  of  a  horizontal  bar  of  round  iron 
■  -lii  loosely  by  staples  to  the  wooden  floor  of  the  cage,  so  as  to  revolve 
I'i'ly  but  not  to  slide.  Near  one  end  a  lij-in-  round  bar  is  welded  on 
"  project  at  right  angles  and  its  end  is  split  to  form  a  fork  5  in.  across  the 


top.  The  other  end  of  the  horizontal  bar  is  made  eccentric  for  a  few 
iiiihes  and  then  turned  at  right  angles.  The  latch  is  placed  so  that  the 
fork  will  be  at  about  the  center  of  the  cage  and  the  planes  of  the  fork  and 
of  the  bent  end  arc  so  related  that  the  operator  can  shp  his  foot  under  the 
latter  when  the  fork  is  thrown  back  out  of  the  way.  The  construction 
and  dimensions  are  shown  in  1,  Fig,  299,  which,  however,  does  not  repre- 
^nt  the  latch  in  a  normal  position.  In  2  the  latch  is  shown  engaging  the 
ivhecis  of  a  truck.  The  truck  is  run  on  the  cage  until  the  space  between 
tile  wheels  is  about  opposite  the  fork,  when  the  operator  throws  the 
iatch  over  and  the  fork  falls  on  the  treads  of  the  wheels  and  against  the 
flanges,  at  a  point  somewhat  above  their  centers.  The  truck  is  thus  held 
against  movement  in  either  direction.  The  device  is  in  use  on  a  slow- 
moving  cage  in  a  shallow  mine.     It  would  seem  that  on  a  fast-moving 
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cage,  one,  for  instance,  actuated  by  a  firat-motion  hoist,  there  would  be 
danger  that  the  fork  might  bound  out  as  the  result  of  a  j<At  and  thus  r^ 
lease  the  truck. 

Releasing  Hook  for  Cage  Testing. — Usually,  when  testing  tiie  safety  j 
catches  oo  skii»  or  cages,  the  hoisting  cable  is  attached  to  the  cage  by  a  . 
hemp  rope  which  is  cut  when  the  cage  is  in  the  desired  position.    The  . 
inspection  department  of  the  Cleveland-Clifis  Iron  Co.,  in  the  Z^ka 
Superior  region,  tests  all  safety  dogs  once  each  month.     A  reieasiiig  hook 
is  used  instead  of  the  hemp  rope  and  has  proved  more  tetisfaotoiy.     Fig. 
300  shows  the  details  of  the  hook,  which  is  strong  enou^^  for  a  &-tOQ  skip 
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of  the  Kimberley  type.  The  trigger  E  is  pinned  to  the  arm  D  and  operate! 
in  theslot.  A'cut  in  the  arm  C.  The  trigger  catchea  on  the  lower  back  edge 
of  this  slot.  The  pin  B  of  the  clevis  A,  which  fttstens  the  cage  to  the 
shackle  of  the  hoislinR  cable,  is  removed  and  the  clevis  attached  tothe 
releasing  hook.  The  hook  is  now  linked  into  the  drawbar  of  the  skip 
or  cage  whose  safety  <Ioes  are  to  be  tested.  When  the  cage' has  reached 
the  proper  position,  the  rope  attached  to  the  trigger  is  pulled,  allowing 
the  arms  /)  and  f '  to  separate  and  the  cage  to  fall.  At  the  CUff  shaft  <rf 
tho  ('levelan<[-Ciiffs  company,  the  safety-dog  tasting  ia  done  at  the 
bottom  of  the  shaft  where  actual  working  conditions  as  to  slippery  guidee 
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are  more  nearly  duplicated  than  at  the  surface.  This  practice  is  open 
to  objection,  however,  if  the  bottom  guides  are  not  worn  so  much  as  those 
higher  up.  The  danger  due  to  the  dogs  cutting  up  the  guides  is  better 
tolerated  at  the  bottom  of  the  shaft  than  at  the  surface.  Should  the 
dogs  of  a  heavy  skip  refuse  to  work  and  allow  it  to  fall  on  the  stage  at 
the  collar  of  the  shaft,  damage  might  be  done  to  the  shaft  timbers;  this 
danger  is  obviated  by  the  use  of  the  bottom  of  the  shaft  for  testing 
purposes. 

Combination  Cage  and  Skip. — Hg.  301  shows  the  details  of  the  cage 
and  skip  used  at  the  No.  1  shaft  of  the  Federal  Lead  Co.,  in  southeastern 
Missouri.  There  is  a  top  deck  which  can  accommodate  a  car  and  on 
which  men  can  be  handled,  and  under  it  swung  from  the  same  frame  is 
a  lower  deck  which  carries  the  self-dumping  skip.  This  skip  holds  5.4 
tons  of  ore. 

There  are  several  interesting  features  in  the  design.  To  the  channels 
that  form  the  main  members  of  the  cage  and  skip  frames,  four  shoe 
channels  are  riveted,  two  on  the  frame  that  carries  the  skip,  and  two  on 
the  frame  that  carries  the  deck  for  the  men  and  car.  The  two  frames 
are  bolted  together  by  means  of  a  splice  plate.  The  main  channels  are 
bent  over  at  the  top  and  spliced  together  by  a  strap  A  2,  through  which 
passes  the  drawbar  Al,  Under  the  two  runner  channels  and  bolted  to 
them  is  the  drawhead  casting  Bl.  This  is  contracted  at  the  center  so 
as  to  be  straddled  by  the  clevis-shaped  drawbar  Al,  which  also  straddles 
the  shock  spring  and  shock-spring  base  B2,  The  spring,  of  course,  foots 
against  the  drawhead  casting.  This  whole  mechanism  is  inclosed  by 
cover  plates  fastened  to  the  channels.  One  plate  is  riveted  while  the 
other  is  fastened  by  bolts  so  that  it  can  be  easily  removed.  On  the 
draw  pin  A3  is  a  sleeve  over  which  fits  the  clevis  by  which  the  cage-and- 
skip  frame  is  fastened  to  the  rope  shackle. 

The  chains  leading  down  to  the  safety-dog  levers  fasten  to  eye-bolts, 
through  which  the  pin  A3  passes.  The  safety  dogs,  which  are  toothed 
castings,  are  held  together  by  the  spring  S;  this  connects  with  the  two 
lever  arms  B,  which  in  turn  are  keyed  to  the  dog  shaft.  The  safety  dogs 
are  held  away  from  the  guides  by  the  pull  on  the  drawbar,  which  is 
traosmitted  to  them  by  the  chains  connecting  with  the  levers  A,  which 
are  also  keyed  to  the  dog  shafts.  The  rest  of  the  cage  follows  the  ordi- 
nary lines  of  construction. 

On  the  lower  platform  of  the  cage,  it  will  be  noticed  that  there  are 
two  pivot  shafts  for  fastening  the  skip  body  to  the  frame.  This  is  to 
allow  the  skip  to  dump  in  either  direction.  Formerly  it  discharged 
into  a  pocket  on  the  opposite  side  of  the  shaft  from  that  now  in  use. 
A  peculiarity  of  the  skip  is  the  use  of  the  horns  H  to  right  it  after  dump- 
ing.   The  tripping  is  accomplished  by  the  skip  rollers  following  out  on  a 
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Lead  Co.,  of  southeaetern  Missouri.  This  safety  catch  was  de- 
3  by  F,  A.  Munzner,  in  Germany,  about  1893,  and  is  largely  used  in 
lony.  Its  action  consists  of  thrusting  pointed  knife  edges  into  the 
ides  by  a  toggle  action.  The  shape  of  the  dogs  used  in  the  Doe  Run 
ines  was  worked  out  by  Karl  Kley,  in  Saxony,  and  was  adopted,  as 
a%  the  most  satisfactory,  by  O,  M.  Bilharz,  general  manager  of  the  Doe 
a  company.  The  dogs  offer  the  advantage  as  against  the  ordinary 
»  of  toothed-cam  safety  dog,  of  stopping  the  cage  with  a  slower, 
iking  action  instead  of  with  a  sudden  grip  and  they  more  perfectly 
fill  the  requirements  of  a  good  safety  catch,  namely,  that  it  be  positive 
i  reliable,  quick  to  come  into  action,  but  slow  to  complete  its  action, 
)d  capable  of  acting  on  guides  of  varying  thickness.  It  is  urged  against 
e  c^m  dog  that  it  acts  so  quickly  as  to  tend  to  injure  the  men  riding  on 
e  cage  and  to  tear  out  the  guides.  It  alsQ  is  likely  to  fill  with  wood  and 
isibly  thus  tjecorae  inoperative.  The  use  of  the  double  knife  edge 
nunimizes  the  danger  of  splitting  the  guides  and  while  it  cuts  and  dam- 
ages them  somewhat  more  than  a  single  blade,  this  is  a  point  of  minor 
mportance. 

On  one  occasion  at  the  Johannes  shaft  in  Freiberg,  the  Munzner 
ttachment  stopped  a  cage  so  gradually  after  the  cable  broke,  that  the 
sen  riding  did  not  reaUze  that  it  hod  not  been  stopped  by  the  engineer. 
D  demonstrating  the  reliability  of  the  device  to  the  Doe  Run  miners, 
irheu  it  was  first,  proposed  to  install  it,  Mr.  Bilharz  and  his  master  me- 
nic  mounted  the  cage  40  ft.  from  the  ground  in  an  experimental  tower, 
Eut  themselves  loose  and  were  stopped  immediately.  In  the  15  years' 
B  of  the  Munzner  catch  in  the  Doe  Run  mines,  the  only  instance  in 
»luch  it  failed  to  work  was  on  one  occasion  when  the  rope  broke  with  the 
cage  20  ft.  from  the  shaft  bottom  and  the  catches  were  unable  to  take  care 
of  the  extra  weight  of  cable  and  stop  the  cage  in  that  distance.  Usually 
the  c^e  stops  in  3  or  4  ft.  In  a  German  tetit.  a  cage  weighing  3440  lb. 
a  allowed  to  fall  about  l.S  ft.,  when  the  safety  dogs  came  into  action 
and  sank  1  }-i  in.  into  the  guides,  stopping  the  cage  after  a  groove  about  a 
fool  long  had  been  cut. 

On  the  Doe  Run  cages,  the  spring  is  placed  above  the  actuating  frame 
instead  of  below,  an  improvement  on  the  original  design.  The  details 
of  the  device  are  shown  in  Fig.  296.  The  dogs  D  are  carried  loose  on  the 
e  of  the  shafts  B.  The  shafts  are  pinned  to  the  erosshead  A  and 
WoBs-braees  C,  making  a  rigid  fiame,  which  moves  with  the  drawbar  F 
to  which  A  is  keyed.  The  dogs  are  held  on  the  shafts  by  collars  and  rest 
M  and  move  over  the  plates  E.  The  spring  V  is  held  under  the  strap  H. 
When  the  pull  comes  on  the  drawbar,  it  moves  up,  and  the  collar  /, 
keyed  to  it,  compresses  the  spring  F  until  .4  strikes  the  plate  P  fastened 
3  the  cage  frame  and  thus  gives  a  positive  atop  to  upward  motion  of 
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the  drawbar  and  the  frame.  This  motion  tends  to  pull  the  pointe  ot  thi 
knivee  D  away  from  the  guides.  If  the  rope  breakB  or  the  tenmcm  ■ 
otherwise  rdeased,  the  frame  is  thrust  down,  relative  to  the  cage,  by  tb 
spring  V  and  the  dogs  revolving  on  B  and  lying  on  E  are  forced  witih  I 
toggle  motion  to  engage  the  guides.  It  is  neceesaty  to  keep  the  knin 
fdwaye  sharp. 


APPUBD  TO  DOE  RUN  CASES. 


The  bottom  of  the  drawbar  is  protected  by  a  cylindrical  hood  J  ft 
prevent  pinching  the  hands  of  the  men  riding.  The  motion  of  the  tnaa 
and  the  dogs  is  controlled  by  the  vertical  guides  G.  The  original  desigi 
had  stops  to  limit  the  inward  motion  of  the  dogs.  These  are  her 
omitted.  Tlie  guides  in  this  case  are  4  X  6  in.  The  spring  is  a  volute 
9  X  !>^  X  2  X  ?s  in.,  made  by  the  A.  French  Spring  Co.,  of  Pittsburg 
and  has  proved  satisfactory.     The  spring  should  not  take  the  whole  toai 
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J  of  the  cage  brfore  the  framecatcbes  P,  or  the  device  will  be  too  sensitive. 
^  A  sharp  fluctuation  iu  speed  might  tend  to  make  the  dogs  catch  and  the 
J  lamping  of  the  cage  after  stopping  would  bring  them  into  action.     Prob- 
ity the  adjustmeDt  should  be  euch  that  the  spring  will  take  about  SO 
per  cent,  of  the  weight  of  the  empty  cage  before  the  positive  pull  comes 
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on  the  frame.     The  best  springs  will  deteriorate  and  should  be  frequently 
tested  to  determine  their  strength  quantitatively. 

The  weight  of  the  cage  illustrated  is  2400  lb.  and  it  cost,  as  shown, 
about  S425,  erected  in  the  company's  shops.  One  difficulty  with  the 
design  ia  the  obstruction  of  the  top  of  the  cage,  which  interferes  with 
loading  timbers,  pipe  and  rails.  The  knife-edge  principle,  however, 
should  be  applicable  to  a  cam  dog  with  satisfactory  results;  possibly  in 
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4kMMt  be  auched  slightly  at  the  points  where  th^ 

I  (By  Albert  B.  Pedersen).— Fig.  297 
I  uaed  by  the  Chief  Consolidated 
tmch.  TtaOL.  for  fhanging  guides  from  3>^  X  3>-^  in. 
SKT  ~aE  -wiA  was  done  shoes  were  put  on  the  bottom 
3WL  ror  Tccniar  <haft  inspection  and  repair  work.  The 
ac:raa&  :iu  bottom  of  the  ordinary  cage  by  means  of 
■  act  Tbe  cap  comers  were  made  of  2  X  ?^-in.  strap 
i  to  the  comer  irons  supported  wooden 
e  bolted  hand  bars  of  Jg-io.  round 


.,  -     IMS    ^ J.  1.1.11:    rt;T»M>   MUfBRa   THROUCH    TIMBF.R    ROAPT. 

.•,u»  »^-  »**  a;«vd  as  shown.     Using  this  cage  with 
«*>.  ^.-^Mt  S*!* ft.  irf  guides  was  changed  on  an  average 

^^^   -■>  -  _  ->  l%\-enportV — If  a  miner  working  on  one 

->;  ^^.siK'isi  district  of  the  Mesabi  range  is  injured, 

-i-irf  liM  up  one  of  the  timber  shafts  than  to  take 

^      MCT  iod.  hott  him  up  in  (he  skip.     At  one  time  it  was 

"'  f^-  -fuwiJer  i-age  for  this  purpose  but  this  was  so  small 

■'*    ijj  ^  special  t>-pe  of  apparatus  was  designed.     The 

"  "-"0    >«».  Vof  sufficient  height  so  that  an  injured  man  can 

■     \^  iu  an  upright  position  if  desired.     The  large  door 
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in  the  front,  which  is  reinforced  with  oak  cleats,  can  be  swung  down  to 
the  ground,  making  it  easy  to  place  an  injured  man  in  the  cage.  There 
ia  a  aeat  on  one  side  and  the  cage  is  made  large  enough  to  accommodate 
two  men  in  case  it  is  necessary  to  have  the  injured  man  accompanied 
bjr  someone.  The  cage  la  light  and  strong  and  was  designed  and  built 
under  the  direction  of  the  master  carpenter  at  the  Monroe  mine. 

Latch  for  Holding  Car  on  Cage. — Fig.  299  shows  a  device  for  holding 
timber  or  other  trucks  on  the  cage,  employed  at  the  Kennedy  mine  on 
the  North  Cuyuna  range.  It  consists  of  a  horizontal  bar  of  round  iron 
held  loosely  by  staples  to  the  wooden  floor  of  the  cage,  so  as  to  revolve 
freely  but  not  to  slide.  Near  one  end  a  IM-in.  round  bar  is  welded  on 
to  project  at  right  angles  and  its  end  ia  split  to  form  a  fork  5  in.  across  the 


9. AN   BmClENT 


top.  The  other  end  of  the  horizontal  bar  is  made  eccentric  for  a  few 
inches  and  then  turned  at  right  angles.  The  latch  is  placed  so  that  the 
fork  will  be  at  about  the  center  of  the  cage  and  the  planes  of  the  fork  and 
of  the  bent  end  are  so  related  that  the  operator  can  slip  his  foot  under  the 
latter  when  the  fork  is  thrown  back  out  of  the  way.  The  construction 
and  dimensions  are  shown  in  1,  Fig.  299,  which,  however,  does  not  repre- 
sent the  latch  in  a  normal  position.  In  2  the  latch  is  shown  engaging  the 
wheels  of  a  truck.  The  truck  is  run  on  the  cage  until  the  space  between 
the  wheels  is  about  opposite  the  fork,  when  the  operator  throws  the 
latch  over  and  the  fork  falls  on  the  treads  of  the  wheels  and  against  the 
flanges,  at  a  point  somewhat  above  their  centers.  The  truck  is  thus  held 
I  against  movement  in  either  direction.  The  device  is  in  use  on  a  slow- 
i    moving  cage  in  a  shallow  mine.     It  would  seem  that  on  a  fast-moving 


SHAFT  CONVEYANCES  379 

are  more  nearly  duplicated  than  at  the  surface.  This  practice  is  open 
to  objection,  however,  if  the  bottom  guides  are  not  worn  so  much  as  those 
higher  up.  The  danger  due  to  the  dogs  cutting  up  the  guides  is  better 
tolerated  at  the  bottom  of  the  shaft  than  at  the  surface.  Should  the 
dogs  of  a  heavy  skip  refuse  to  work  and  allow  it  to  fall  on  the  stage  at 
the  collar  of  the  shaft,  damage  might  be  done  to  the  shaft  timbers;  this 
danger  is  obviated  by  the  use  of  the  bottom  of  the  shaft  for  testing 
purposes. 

Combination  Cage  and  Skip. — Hg.  301  shows  the  details  of  the  cage 
and  skip  used  at  the  No.  1  shaft  of  the  Federal  Lead  Co.,  in  southeastern 
Missouri.  There  is  a  top  deck  which  can  accommodate  a  car  and  on 
which  men  can  be  handled,  and  under  it  swung  from  the  same  frame  .is 
a  lower  deck  which  carries  the  self-dumping  skip.  This  skip  holds  5.4 
tons  of  ore. 

There  are  several  interesting  features  in  the  design.  To  the  channels 
that  form  the  main  members  of  the  cage  and  skip  frames,  four  shoe 
channels  arc  riveted,  two  on  the  frame  that  carries  the  skip,  and  two  on 
the  frame  that  carries  the  deck  for  the  men  and  car.  The  two  frames 
are  bolted  together  by  means  of  a  splice  plate.  The  main  channels  are 
bent  over  at  the  top  and  spliced  together  by  a  strap  il2,  through  which 
passes  the  drawbar  Al,  Under  the  two  runner  channels  and  bolted  to 
them  is  the  drawhead  casting  £1.  This  is  contracted  at  the  center  so 
as  to  be  straddled  by  the  clevis-shaped  drawbar  ill,  which  also  straddles 
the  shock  spring  and  shock-spring  base  B2.  The  spring,  of  course,  foots 
agaiast  the  drawhead  casting.  This  whole  mechanism  is  inclosed  by 
cover  plates  fastened  to  the  channels.  One  plate  is  riveted  while  the 
other  is  fastened  by  bolts  so  that  it  can  be  easily  removed.  On  the 
draw  pin  il3  is  a  sleeve  over  which  jSts  the  clevis  by  which  the  cage-and- 
skip  frame  is  fastened  to  the  rope  shackle. 

The  chains  leading  down  to  the  safety-dog  levers  fasten  to  eye-bolts, 
through  which  the  pin  A3  passes.  The  safety  dogs,  which  are  toothed 
castings,  are  held  together  by  the  spring  S;  this  connects  with  the  two 
lever  arms  B,  which  in  turn  are  keyed  to  the  dog  shaft.  The  safety  dogs 
are  held  away  from  the  guides  by  the  pull  on  the  drawbar,  which  is 
transmitted  to  them  by  the  chains  connecting  with  the  levers  A,  which 
are  also  keyed  to  the  dog  shafts.  The  rest  of  the  cage  follows  the  ordi- 
nary lines  of  construction. 

On  the  lower  platform  of  the  cage,  it  will  be  noticed  that  there  are 
two  pivot  shafts  for  fastening  the  skip  body  to  the  frame.  This  is  to 
allow  the  skip  to  dump  in  either  direction.  Formerly  it  discharged 
into  a  pocket  on  the  opposite  side  of  the  shaft  from  that  now  in  use. 
A  peculiarity  of  the  skip  is  the  use  of  the  horns  H  to  right  it  after  dump- 
ing.   The  tripping  is  accomplished  by  the  skip  rollers  following  out  on  a 
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double  runway,  as  can  be  seen  in  the  drawing  of  the  dump,  the  upper 

runway,   however,  having  only  the  bottom  track.     On  coming  down 

after  dumping,  the  skip  rollers  run  forward,  following  the  guide  runners 

until  at  the  point  of  the  dump  tracks,  the  horns  engage  with  the  nose 

rollers  of  the  dump,  and  the  body  of  the  skip  is  given  a  push  upward, 

bringing  it  back  into  an  upright  position  on  the  skip  frame.     The  other 

features  of  the  skip  do  not  need  mentioning,  as  they  follow  the  ordinary 

lines. 


Light  Skip  for  65°  Incline. — Fig.  302  represents  a  %-ton  skip  designed 
for  a  Mexican  mine.     The  rounded  bottom  is  more  common  on  vertical 


FIG.    302. — SMALL   CAPACITY   INCLINED    SKIP. 


than  inclined  skips.  The  extremely  small  cross-section,  1  ft.  10  in.  by 
1  ft.  llj^  in.,  is  noteworthy.  The  gage  of  track  is  2  ft.,  the  wheels  are 
keyed  to  the  2-in.  axles  which  revolve  in  hardwood  boxes. 

Rear-dumping  Skip-car  (By  L.  O.  Kellogg). — At  the  Sterling  iron 
mine,  in  Orange  County,  N.  Y.,  the  flat-dipping  shaft  and  the  limited 
room  between  the  collar  and  the  hoist  make  the  employment  of  a  special 
type  of  skip  necessary.  This  is  shown  in  Fig.  303.  It  is  really  a  car  with 
an  automatic  door  on  the  bottom  end.  The  door  is  shown  closed; 
opening  is  effected  by  tripping,  two  small  wheels  coming  into  contact 
with  a  railing  erected  beside  the  track  at  the  dumping  point.  The  smaller 
wheel  first  comes  into  contact  and  unlocks  the  toggle  joint.     Then  the 
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"  ;n  Lead  Co.,  of  southeastern  Missouri.  This  safety  catch  was  de- 
j;iid  by  F.  A.  Munzner,  ia  Germany,  about  1893,  and  is  largely  used  in 
-d.tony.  Its  actiou  consists  of  thrusting  pointed  knife  edges  into  the 
guides  by  a  toggle  action.  The  shape  of  the  dogs  used  in  the  Doe  Run 
mines  naa  worked  out  by  Karl  Kley,  in  Saxony,  and  was  adopted,  as 
hdngthe  most  satisfactory,  by  O.  M.  Bilharz,  general  manager  of  the  Doe 
Run  company.  The  dogs  offer  the  advantage  as  against  the  ordinary 
type  of  toothed-cam  safety  dog,  of  stopping  the  cage  with  a  slower, 
braking  action  instead  of  with  a  sudden  grip  and  they  more  perfectly 
(iilfiU  the  requirements  of  a  good  safety  catch,  namely,  that  it  be  positive 
(ind  reliable,  quick  to  come  into  action,  but  slow  to  complete  its  action, 
and  capable  of  acting  on  guides  of  varying  thickness.  It  is  urged  against 
the  cam  dog  that  it  acts  so  quickly  as  to  tend  to  injure  the  men  riding  on 
the  cage  and  to  tear  out  the  guides.  It  alsq  is  likely  to  fill  with  wood  and 
pogaihly  thus  become  inoperative.  The  use  of  the  double  knife  edge 
miaimizes  thp  danger  of  splitting  the  guides  and  while  it  cuts  and  dam- 
ages them  somewhat  more  than  a  single  blade,  this  is  a  point  of  minor 
importance. 

On  one  occasion  at  the  Johannes  shaft  in  Freiberg,  the  Munzner 
attachment  stopped  a  cage  so  gradually  after  the  cable  broke,  that,  the 
men  riding  did  not  realize  that  it  had  not  been  stopped  by  the  engineer. 
In  demonstrating  the  reliability  of  the  device  to  the  Doe  Run  miners, 
fhen  it  was  first  proposed  to  install  it,  Mr.  Bilharz  and  his  master  me- 
chanic mounted  the  cage  40  ft.  from  the  ground  in  an  experimental  tower, 
fut  themselves  loose  and  were  stopped  immediately.  In  the  15  years' 
Use  of  the  Munzner  catch  io  the  Doe  Run  mines,  the  only  instance  in 
fthich  it  failed  to  work  was  on  one  occasion  when  the  rope  broke  with  the 
<;age  20  ft.  from  the  shaft  bottom  and  the  catches  were  unable  to  take  care 
of  the  extra  weight  of  cable  and  atop  the  cage  in  that  distance.  Usually 
I  ihe  cage  stops  in  3  or  4  ft.  In  a  Ciennan  test,  a  cage  weighing  3440  lb. 
■  v!  allowed  to  fall  about  1.5  ft.,  when  the  safety  dogs  came  into  action 
»1  sank  ly^  in.  into  the  guides,  stopping  the  cage  after  a  groove  about  a 
■'wtlong  had  been  cut. 

On  the  Doe  Run  cages,  the  spring  is  placed  above  the  actuating  frame 
instead  of  below,  an  improvement  on  the  original  design.  The  details 
of  the  device  are  shown  in  Fig.  296.  The  dogs  D  are  carried  loose  on  the 
fids  of  the  shafts  B.  The  shafts  are  pinned  to  the  crosshead  A  and 
cress-braces  C,  making  a  rigid  frame,  which  moves  with  the  drawbar  F 
to  which  A  is  keyed.  The  dogs  are  held  on  the  shafts  by  collars  and  rest 
on  and  move  over  the  plates  E.  The  spring  V  is  held  under  the  strap  H. 
ft'hen  the  pull  comes  on  the  drawbar,  it  moves  uj),  and  the  collar  /, 
tevL'd  to  it,  compresses  the  spring  V  until  A  strikes  the  plate  P  fastened 
>-■>  the  cage  frame  and  thus  gives  a  positive  stop  to  upward  motion  of 
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the  drawbar  and  the  frame.  This  motion  tends  to  pull  the  pointB 
knives  D  away  from  the  guides.  If  the  rope  breaks  or  the  teni 
otherwise  released,  the  frame  is  thrust  down,  reUtive  to  the  cage, 
spring  V  and  the  dogs  revolving  on  B  and  lying  on  E  are  forced 
to^le  motion  to  engage  the  guides.  It  is  necessary  to  keep  the 
always  sharp. 


Tfie  bottom  of  the  drawbar  is  protected  by  a  cylindrical  hooc 
prevent  pinching  the  hands  of  the  men  riding.  The  motion  of  the 
and  the  dogs  is  controlled  by  the  vertical  guides  G.  The  original  i 
had  stops  to  limit  the  inward  motion  of  the  dogs.  These  ar< 
oniiltcd.  The  guides  in  this  case  arc  4  X  C  in.  The  spring  is  a  \ 
9  X  9'-;  X  2  X  H  in.,  made  by  the  A.  French  Spring  Co.,  of  Pittsl 
and  bus  proved  satisfactory.     The  spring  should  not  take  the  wbol 
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he  cage  before  the  framecatcbes  P,  or  the  device  will  be  too  seneitive. 
Iiaip  fluctuation  in  speed  might  tend  to  make  the  dogs  catch  and  the 
ping  of  the  cage  after  stopping  would  bring  them  into  action.  Prob- 
'  the  adjustment  should  be  such  that  the  spring  will  take  about  80 
cent,  of  the  weight  of  the  empty  cage  before  the  positive  pull  comes 


he  frame.  The  best  springs  will  deteriorate  and  should  be  frequently 
;d  to  determine  their  strength  quantitatively. 

The  weight  of  the  cage  illustrated  is  2400  lb.  and  it  cost,  as  shown, 
it  f425,  erected  in  the  company's  shops.  One  difficulty  with  the 
jn  is  the  obstruction  of  the  top  of  the  cage,  which  interferes  with 
ing  timbers,  pipe  and  rails.  The  knife-edge  principle,  however, 
Id  be  applicable  to  a  cam  dog  with  satisfactory  results;  possibly  in 
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such  case,  the  edges  should  be  toothed  slightly  at  the  points  where  they 
begin  to  grip. 

Four-deck  Shaft-repair  Cage  (By  Albert  B.  Pedersen). — Fig.  297 
shows  a  24-ft.  cage  with  four  decks  used  by  the  Chief  Consolidated 
Mining  Co.  at  Eureka,  Utah,  for  changing  guides  from  3}^  X  3J^  in. 
to  3^3  X  7  in.  After  this  work  was  done  shoes  were  put  on  the  bottom 
EUid  the  cage  was  used  for  regular  shaft  inspection  and  repair  work.  The 
long  cage  was  swung  from  the  bottom  of  the  ordinary  cage  by  means  of 
the  hangers  at  the  top.  The  cage  corners  were  made  of  2  X  %-in.  strap 
iron;  2  X  }-4-in.  angles  attached  ^p  the  comer  irons  supported  wooden 
platforms;  to  the  bottoms  of  these  were  bolted  hand  bars  of  J^'in.  round 


l'l«'  U'ltmu  was  made  tapered  as  shown.     Using  this  cage  with 
,ni  cti  i;»vh  ^^^^■k,  iihout  200  ft,  of  guides  was  changed  on  an  average 


p  Cage  vHy  I,.  D.  Davenport). — If  a  miner  working  on  one 

■'■.  Ill  tin-  rUisholm  district  of  the  Mesabi  range  is  injured, 
iMvv  lo  hoist  him  up  one  of  the  timber  shafts  than  to  take 
i  vm  lovol  :\iul  hoist  him  up  in  the  skip.  At  one  time  it  was 
i^-v  ihi'  jHiwik'r  cage  for  this  purpose  but  this  was  so  small 
'•■111  iliai  ;t  siH'oial  type  of  apparatus  was  designed.  The 
1  K  J'W  is  iif  sufficient  height  so  that  an  injured  man  can 
ii'is'iud  ill  ati  upright  position  if  desired.     The  large  door 
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in  the  front,  which  is  reinforced  with  oak  cleats,  can  be  swung  down  to 
the  ground,  making  it  easy  to  place  an  injured  man  in  the  cage.  There 
18  a  seat  on  one  aide  and  the  cage  is  made  large  enough  to  accommodate 
two  men  in  case  it  is  necessary  to  have  the  injured  man  accompanied 
by  someone.  The  cage  is  light  and  strong  and  was  designed  and  built 
under  the  direction  of  the  master  carpenter  at  the  Monroe  mine. 

Latch  for  Holding  Car  on  Cage. — Fig.  299  shows  a  device  for  holding 
timber  or  other  trucks  on  the  cage,  employed  at  the  Kennedy  mine  on 
the  North  Cuyuna  range.  It  consists  of  a  horizontal  bar  of  round  iron 
hdd  loosely  by  staples  to  the  wooden  floor  of  the  cage,  so  aa  to  revolve 
freely  but  not  to  sUde.  Near  one  end  a  IJ^-i"-  round  bar  is  welded  on 
to  project  at  right  angles  and  its  end  b  split  to  form  a  fork  5  in.  across  the 


Fia.  299, — AN  E?nciENT  car 


top.  The  other  end  of  the  horizontal  bar  is  made  eccentric  for  a  few 
inches  and  then  turned  at  right  angles.  The  latch  is  placed  so  that  the 
fork  will  be  at  about  the  center  of  the  cage  and  the  planes  of  the  fork  and 
(rf  the  bent  end  are  so  related  that  the  operator  can  slip  his  foot  under  the 
latter  when  the  fork  is  thrown  back  out  of  the  way.  The  construction 
and  dimensions  are  shown  in  1,  Fig.  299,  which,  however,  does  not  repre- 
sent the  latch  in  a  normal  position.  In  2  the  latch  is  shown  engaging  the 
wheels  of  a  truck.  The  truck  is  run  on  the  cage  until  the  space  between 
the  wheels  is  about  opposite  the  fork,  when  the  operator  throws  the 
latch  over  and  the  fork  falls  on  the  treads  of  the  wheels  and  against  the 
flanges,  at  a  point  somewhat  above  their  centers.  The  truck  is  thus  held 
against  movement  in  either  direction.  The  device  is  in  use  on  a  slow- 
moving  cage  in  a  shallow  mine.     It  would  seem  that  on  a  fast-moving 
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cage,  one,  for  instaDce,  actuated  by  a  fiist-motion  hoist,  there  wo 
danger  that  the  fork  might  bound  out  aa  the  result  of  a  jolt  and  tl 
lease  the  truck. 

Releanng  Hook  for  Cage  Testing. — Usually,  when  testing  the 
catches  on  ekips  or  cages,  the  hoisting  cable  is  attached  to  the  cag 
hemp  rope  which  is  cut  when  the  cage  is  in  the  denred  position. 
inspection  department  of  the  Cleveland-/!?liff8  Iron  Ca,  in  the 
Superior  re^on,  tests  all  safety  dogs  once  each  month.  A  releasini 
is  used  instead  of  the  hemp  rope  and  has  proved  more  datisfactoiy. 
300  shows  the  details  <^  the  hook,  which  is  strong  enough  for  a  5-to 


of  the  Kimberley  type.  The  trigger  E  is  pinned  to  the  arm  D  and  ope 
in  the  shjt  F  cut  in  the  arm  C.  The  trigger  catches  on  the  lower  back 
of  this  slot.  The  pin  B  of  the  clevis  ,4,  which  fimtens  the  cage  t" 
ahtt<!klc  of  the  hoislins  cable,  is  removed  and  the  clevis  attached  1 
releasing  hook.  The  hook  is  now  linked  into  the  drawbar  of  the 
or  cage  whose  safety  dogs  are  to  bo  tested.  When  the  cage'has  Kt 
the  pnii>er  positioii,  the  rope  attached  to  the  trigger  is  pulled,  allt 
the  arms  D  and  C  to  separate  and  the  cage  to  fail.  At  the  Cliff  shi 
the  <  ■leveland-t.'lifTs  company,  the  safety-doR  testing  la  done  a 
Ixittom  of  the  shaft  where  actual  working  conditions  as  to  slippery  g 
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are  more  nearly  duplicated  than  at  the  surface.  This  practice  is  open 
to  objection,  however,  if  the  bottom  guides  are  not  worn  so  much  as  those 
higher  up.  The  danger  due  to  the  dogs  cutting  up  the  guides  is  better 
tolerated  at  the  bottom  of  the  shaft  than  at  the  surface.  Should  the 
dogs  of  a  heavy  skip  refuse  to  work  and  allow  it  to  fall  on  the  stage  at 
the  collar  of  the  shaft,  damage  might  be  done  to  the  shaft  timbers;  this 
clanger  is  obviated  by  the  use  of  the  bottom  of  the  shaft  for  testing 
purposes. 

Combination  Cage  and  Skip. — Fig.  301  shows  the  details  of  the  cage 
and  skip  used  at  the  No.  1  shaft  of  the  Federal  Lead  Co.,  in  southeastern 
Missoiui.  There  is  a  top  deck  which  can  accommodate  a  car  and  on 
which  men  can  be  handled,  and  under  it  swung  from  the  same  frame, is 
a  lower  deck  which  carries  the  self-dumping  skip.  This  skip  holds  5.4 
tons  of  ore. 

There  are  several  interesting  features  in  the  design.  To  the  channels 
that  form  the  main  members  of  the  cage  and  skip  frames,  four  shoe 
channels  are  riveted,  two  on  the  frame  that  carries  the  skip,  and  two  on 
the  frame  that  carries  the  deck  for  the  men  and  car.  The  two  frames 
are  bolted  together  by  means  of  a  splice  plate.  The  main  channels  are 
bent  over  at  the  top  and  spliced  together  by  a  strap  A  2,  through  which 
passes  the  drawbar  Al.  Under  the  two  runner  channels  and  bolted  to 
them  is  the  drawhead  casting  Bl,  This  is  contracted  at  the  center  so 
as  to  be  straddled  by  the  clevis-shaped  drawbar  Al,  which  also  straddles 
the  shock  spring  and  shock-spring  base  B2,  The  spring,  of  course,  foots 
agwnst  the  drawhead  casting.  This  whole  mechanism  is  inclosed  by 
cover  plates  fastened  to  the  channels.  One  plate  is  riveted  while  the 
other  is  fastened  by  bolts  so  that  it  can  be  easily  removed.  On  the 
draw  pin  A3  is  a  sleeve  over  which  fits  the  clevis  by  which  the  cage-and- 
skip  frame  is  fastened  to  the  rope  shackle. 

The  chains  leading  down  to  the  safety-dog  levers  fasten  to  eye-bolts, 
through  which  the  pin  A3  passes.  The  safety  dogs,  which  are  toothed 
castings,  are  held  together  by  the  spring  S;  this  connects  with  the  two 
lever  arms  B,  which  in  turn  are  keyed  to  the  dog  shaft.  The  safety  dogs 
We  held  away  from  the  guides  by  the  pull  on  the  drawbar,  which  is 
transnoitted  to  them  by  the  chains  connecting  with  the  levers  A,  which 
are  also  keyed  to  the  dog  shafts.  The  rest  of  the  cage  follows  the  ordi- 
nary lines  of  construction. 

On  the  lower  platform  of  the  cage,  it  will  be  noticed  that  there  are 
two  pivot  shafts  for  fastening  the  skip  body  to  the  frame.  This  is  to 
allow  the  skip  to  dump  in  either  direction.  Formerly  it  discharged 
into  a  pocket  on  the  opposite  side  of  the  shaft  from  that  now  in  use. 
A  peculiarity  of  the  skip  is  the  use  of  the  horns  H  to  right  it  after  dump- 
ing.    The  tripping  is  accomplished  by  the  skip  rollers  following  out  on  a 
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double  niDway,  as  can  be  seen  io  the  drawing  of  the  dump,  the  upper 
runway,  however,  having  only  the  bottom  track.  On  coming  down 
after  dumping,  the  skip  rollers  run  forward,  following  the  guide  runners 
until  at  the  point  of  the  dump  tracks,  the  horna  engage  with  the  noae 
rollers  of  the  dump,  and  the  body  of  the  skip  is  given  a  push  upward, 
bringing  it  back  into  an  upright  position  on  the  skip  frame.  The  other 
features  of  the  skip  do  not  need  mentioning,  as  they  follow  the  ordinary 
lines. 


Light  Skip  for  65°  Incline. — Fig,  302  represents  a  ?4-ton  skip  designed 
'T  a  Mexiean  mine.     The  rounded  bottom  is  more  common  on  vertical 
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than  inclined  skips.  The  extremely  small  croes-section,  1  ft.  10  in.  by 
1  ft.  Ills  i"->  i'^  noteworthy.  The  gage  of  track  is  2  ft.,  the  wheels  are 
keyed  to  the  2-in.  axles  which  revolve  in  hardwood  boxes. 

Rear-dumping  Skip-car  (By  L.  0.  Kellogg). — At  the  Sterling  iron 
mine,  in  Orange  County,  N,  Y.,  the  flat-dipping  shaft  and  the  limited 
room  Ijetween  the  collar  and  the  hoist  make  the  employment  of  a  special 
type  of  skip  necessary.  This  is  shown  in  Fig.  303.  It  is  really  a  car  with 
an  automatic  door  on  the  bottom  end.  The  door  is  shown  closed; 
opening  is  effected  by  tripping,  two  small  wheels  coming  into  contact 
with  a  railing  erected  beside  the  track  at  the  dumping  point.  The  smaller 
wheel  first  comes  into  contact  and  unlocks  the  toggle  joint.     Then  the 
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larger  wheel  forces  the  lower  half  of  the  door  to  elide  up  outside  the 
fixed  upper  half.  As  the  car  descends  again,  the  door  ie  allowed  to  drop 
and  is  locked  with  the  tc^gle  mechanism.  There  is  a  double  track  with 
a  tripping  railing  on  each  side  and  the  tripping  device  on  the  cars  is  pat 
on  both  sides,  so  that  the  cars  can  be  used  on  either  track.  The  car 
body  is  built  with  its  bottom  higher  toward  the  upper  end.  By  this 
means  BufBcient  slope  is  given  to  the  bottom  to  discharge  all  the  contents. 


la.  303. — SKIP  cut  FOB  incunx,  wtth  bbab  dibcsaboe. 


The  car,  as  used,  hoists  4  tons  of  magnetite.  It  was  built  by  the  Kil- 
bournc  &  Jacobs  Manufacturing  Co.,  of  Columbus,  Ohio,  to  fit  the 
peculiar  conditions  existing,  and  is  a  unique  type. 

Sky>-bail  Lock  and  Release  (By  S.  S.  Jones). — The  device  illustrated 
in  Figs.  304  and  305  is  one  designed  to  prevent  overturning  of  the  skip 
in  the  shaft.  It  was  developed  by  W.  H.  Flannigan,  foreman  of  the  Tom 
Keed  mine  in  Arizona.  Two  notched  bars  or  latches,  A,  are  normally 
caught  over  a  square  lug  on  each  side  of  the  bail  and  are  rigidly  con- 
nected to  a  square  shaft  B  under  the  skip,  turned  for  two  bearings.  A 
lug  C  projects  from  the  middle  of  this  shaft  and  a  trigger  D  forked  at  the 
top  is  pinned  to  this.  This  trigger  is  of  the  shape  shown.  When  the 
skip  arrives  at  a  point  near  the  dump,  the  trigger  is  caught  by  a  2-in. 
plank  covered  with  sheet  iron  and  spiked  between  the  rails.  This  forces 
the  trigger  to  revolve  until  the  upper  part  presses  on  the  shaft,  when  it 
becomes  in  effect  rigidly  connected  with  it  and  the  shaft  is  revolved  suf- 
ficiently to  release  the  latches  A  from  the  bail  lugs.  The  trigger  remiuns 
in  contact  with  the  plank  after  the  skip  starts  on  its  dump.  Oa  the 
return,  it  again  comes  into  contact  with  the  plank,  but  is  free  to  re- 
volve in  the  opposite  direction.  The  latches  are  thus  allowed  to  fall  by 
gravity  on  the  lugs.     They  are  tapered  at  the  top  so  that  the  bail  can 
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p  into  place.  This  return  of  the  latches  might  be  made  more  positive 
f  the  use  of  a  spring,  but,  as  a  matter  of  fact,  this  has  not  been  found 
ecessary.  The  mine  shaft  in  which  this  is  installed  has  a  dip  of  73^. 
"he  dimensions  of  the  )^-ton  skip  and  the  parts  of  the  device  are  not 
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liven,  inasmuch  as  these  would  vary  with  every  installation.     The  re- 
volving shaft  is  made  of  IJ^^-in.  square  shafting;  the  latches  and  the 
rigger  of  ^  X  2-in.  bar  iron. 
Bailer  for  Winze  (By  S.  A.  Worcester)  .—The  800-gal.  bailing  tank 
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shown  in  Fig.  306  was  designed  for  use  in  a  winze  of  the  Camp  Bii 
mine.  It  is  arranged  to  discharge  into  a  tank  placed  at  the  south  ait 
of  the  winze  in  such  a  manner  that  two  streams  flow  from  the  bottoo 
one  on  each  side  of  the  guide.  The  curved  arm  A  projecting  beyond  tl 
upper  corner  of  the  bailer  is  engaged  by  a  stationary  lug  fixed  at  t! 
discharge  point  in  the  winze.  This  lug  forces  the  arm  A  inward,  rotatii 
the  2-in.  shaft  B  and  through  the  link  C  raises  the  rod  D  which  lifts  U 
discharge  valve,  thus  emptying  the  bailer.  The  removable  guide  sha 
are  bolted  to  the  sides  oT  the  bailer  and  are  fitted  with  liners  which  ca 
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readily  be  changed  in  case  of  there  being  variations  in  the  distance  be 
tween  guides.  The  sides  of  the  bailer  are  made  of  light  sheets 
stiffened  by  ties  and  angles  to  prevent  bulging.  The  bottom  plate,  fif 
in.  thick,  is  stiffened  by  the  angles  that  hold  the  discharge  spout,  by  th 
valve-seat  ring,  and  by  the  two  rods  from  the  sides. 

Self-discharging,  Inclined,  Bailing  Tank  {By  M.  G.  Sohnlein). — A 
the  Maestro  shaft  of  the  mine  Socavon  de  la  ^'i^gen  in  Oruro,  Bolivia,  t\ 
water  is  bailed  with  tanks  of  400  gal.  capacity.  The  water  contains  ^ 
considerable  amount  of  acid  and  sulphates,  so  that  the  tanks  have  to  t 
constructed  of  wood.  The  vertical  depth  of  the  shaft  is  about  600  f 
and  the  flow  of  water  amounts  to  5500  gal.  per  hour.  Along  the  sidl 
of  the  shaft  some  clean  water  flows  in,  which  is  caught  in  a  stationai 
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tank  about  100  ft.  above  the  600-ft.  level,  whence  it  is  hoisted  to  the  sur- 
,  face.  There  it  is  discharged  into  another  tank,  from  which  it  goes 
i  directly  to  the  feed  pumps  of  the  boilers.  The  automatic  discliarge  had 
to  be  designed  in  such  a  way  that  the  acid  water  wouid  flow  into  a  launder 
at  the  shaft  collar,  and  the  clean  water  would  discharge  into  the  storage 
tank  about  15  ft.  higher.  The  same  bailers  are  used  for  either  acid  and 
dean  water  and  at  the  b^tining  of  the  shift  a  few  buckets  of  fresh  water 
ue  first  hoisted. 

The  arrangement  can  be  readily  understood  from  Fig.  307.     A  is 
the  valve  hinged  at  H.     As  soon  as  the  roller  R  strikes  the  plank  P, 


■BAILEB    WITH   TWO   DISCSARQE    POINTS. 


irhich  is  placed  a  little  more  inclined  than  the  shaft,  the  lever  L  is  lifted 
I  and  the  valve  is  opened  by  the  connecting  rod  C  At  the  point  M  the 
ralve  has  reached  its  largest  opening.  The  upper  part  of  the  plank, 
which  is  connected  with  the  lower  part  by  angle  irons,  is  placed  at  the 
same  inclination  as  the  shaft.  If  the  tank  should  be  lifted  a  little  higher, 
u  frequeatly  occurs,  the  roller  travels  on  this  part  of  the  plank,  keeping 
the  lever  in  the  same  position  as  it  has  at  M,  and  consequently  the 
valve  stays  wide  open  until  the  roller  leaves  the  plank,  when  the  lever 
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falls  back,  shutting  the  valve.    By  placing  another  plank  higher  iq^;] 
the  discharge  of  clean  water  is  led  into  the  cleanrwater  tank.    Wheo 
hoisting  fresh  water  the  engineer  passes  the  first  plank  quickly  so  that  Urn 
valve  opens  for  only  a  very  short  time  and  but  a  small  quantity  of  Hm^ 
water  is  lost. 

When  lowering  again  the  roller  has  to  pass  the  first  plank.    Therefon; 
the  fork  at  the  upper  end  of  the  rod  C  is  slotted  for  some  distance  and  tht 
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bolt  which  connects  the  rod  and  the  lever  can  slide  through  this  fork  until 
the  roller  comes  into  such  a  position  that  it  freely  passes  the  plank,  as 
shown.  After  leaving  the  plank  the  lever  is  brought  back  into  its  proper 
position  by  the  counterpoise  E.  Even  if  the  engineer  should  hoist  the 
tank  so  high  that  the  roller  leaves  the  plank  entirely,  he  can  lower  again 
and  then  hoist  it  to  its  proper  position.  Further  construction  details 
can  be  easily  understood  from  the  illustration.  The  planks  are  fixed 
to  the  timbers  of  the  headframe  with  crosspieces  T. 

CHAIRS  AND  DOGS 


Double  Landing  Chairs. — In  Fig.  308  arc  shown  the  general  features 
of  the  design  of  the  landing  chairs  used  at  the  shaft  of  the  Desloge  Con- 
solidated Lead  Co.  in  southeastern  Missouri.     The  chair,  which  is  simple, 
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IB  of  the  slidiDg  and  not  of  the  leg  type.  It  ia  made  to  serve  both  com- 
partments of  the  shaft.  The  landing  l>ars  are  &0-lb.  rails  placed  head  up. 
These  slide  upon  blocks  carried  by  the  beams  of  the  headframe.  From 
the  first  beam  the  motion  is  transmitted  by  means  of  connecting  rods 
and  double-arm  levers  to  the  landing  beam  on  the  other  side  of  the  shaft, 
vhich  in  this  way  is  thrown  in  at  the  same  time.  The  operating  lever  is 
attached  to  the  middle  of  the  lever  shaft  so  that  it  will  be  handy  when 
landing  either  cage.  Little  handling  of  the  two  c^es  at  the  same  time 
is  necessary  at  the  collar  of  a  shaft,  so  there  does  not  seem  to  be  any 
special  reason  for  not  using  a  double  chair  at  the  surface.     Of  course, 
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a  double  chair  could  not  be  used  at  intermediate  shaft  stations  so  safely, 
aa  it  ia  often  necessary  to  lower  a  cage  past  the  one  that  is  landed  in  the 
shaft. 

Chain  for  Drop-bottom  Cages. — The  details  of  construction  of  the 
chain  tar  the  drop-bottom  cages  used  at  the  shafts  of  the  St.  Louis 
Smelting  &  Refining  Co.,  in  southeastern  Missouri,  arc  shown  in  Fig.  309. 
The  chairs  are  made  to  come  out  and  catch  the  cage  under  the  center  of 
each  side  so  as  to  lift  the  drop  part  of  the  cage  deck,  on  which  the  car  is 
resting,  level  with  the  outer  rails  of  the  deck  before  the  weight  of  the 
whole  cage  comes  on  the  chair.  The  bearings  B  and  C  are  carried  from 
a  member  of  the  headframe  to  which  they  arc  securely  bolted.  In  these 
bearings  are  carried  the  chair  shafts  S  to  which  are  keyed  three  arms: 
TbeleverarmA  to  which  the  lever  is  bolted;  the  link  arms  Z>  and  the  chair 
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arms  E,  A  rod  R  connects  the  link  arms  of  the  two  chair  shafts  togethe 
The  chair  arm  is  a  lieavy  ateel  casting  about  4  ft.  long.  To  the  upp 
end  of  the  chair  arms  are  bolted  the  chair  shoes  F,  which  are  moved  ot 
over  channels  riveted  to  the  headframe  at  the  proper  height  for  landii 
the  c^es.  On  the  inside  end  of  the  chair  shoe  is  a  hook  that  en| 
with  the  channel  on  which  it  slides  and  limits  the  inward  throw  of  tl 
chairs. 

Skip  Dog  for  Inclined  Shaft  (By  Walter  R.  Hodge).— The  dog  illu 
trated  in  Fig.  310  ia  used  in  the  London  and  Burra  Burra  shafts  of  tl 
Tennessee  Copper  Co.     Both  these  shafts  dip  at  about  75°.     The  dog 


a  piece  of  oak,  8X8  in.,  stretching  across  the  compartment  and  resting 
on  and  hinged  to  the  dividers  between  the  compartments  below  l" 
flhaft  station.  The  hinges  are  strongly  made  of  J^  X  2-in.  strap  iron 
Whon  not  in  use  the  dog  lies  back  and  out  of  the  path  of  the  skip,  clear 
in({  it  by  about  3  in.  Two  chains  encircle  the  dog  and  are  fastened  t 
nn  eye-bolt  through  the  timber.  The  free  end  of  each  chain  reaches  t 
Ihi!  level  above.  When  it  is  desired  to  use  the  dog,  one  of  these  chai 
tit  given  a  slight  pull  and  the  dog  rolls  over  on  its  hinges  and  takes  i 
IMMitiun  across  the  shaft  in  the  path  of  the  skip.  To  clear  the  shaft  t 
(tlliiT  chain  ia  pulled. 

SKIP  DUMPS 


Aiigovfl  Skip  Dump. — The  skip-dumping  device  for  inclined  tn 
lii\  filled  by  Joiiii  Angove  and  used  at  the  Copper  Range  shafts,  diff( 
fiiiiii  tlw  ordinary  type  of  dump  in  having  no  break  in  the  main  riu 
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Instead  of  the  front  wheels  of  the  skip  falling  away  on  the  bent-over  maiD 
rails  and  the  rear  wheels  conlinuing  up  on  auxiliary  rails  in  the  original 
direction,  the  front  wheels  continue  in  the  original  direction  and  the  rear 
wheels  are  elevated  on  auxiliary  rails  until  the  skip  aaaumes  a  dumping 
portion,  A  great  advantage  of  the  dump  lies  in  the  fact  that  it  can 
be  applied  to  dumping  in  underground  bins  or  can  be  used  for  more 
than  one  dump  in  the  surface  bins  when  it  is  desired  to  hoiat  Imth  waste 
iinii  ore.  ALw,  it  can  he  arranged  to  intercept  a  skip  falling  back  from  a 
hroken  rope  after  an  overwind. 

Referring  to  Fig.  311,  the  skip  is  shown  in  dumping  position  and  the 
w'tion  of  the  auxiliary  tracks  is  appfirent.  They  are  brought  down  out- 
side the  main  rails  and  the  wider  treads  of  the  rear  wheels  arc  engaged 
by  them  while  the  narrower  front  wheels  pass  through.  The  connecting 
point  B  of  the  auxiliary  outside  rails  can  be  permanently  fastened  to  the 
lower  track  so  that  any  skip  passing  is  forced  to  dump,  or  it  can  be  lunged 
at  A,  as  shown  in  the  drawing,  in  which  case  the  dump  can  be  made 
operative  or  not,  as  desired.  When  open,  as  shown  in  the  dotted  posi- 
tion, the  skip  is  allowed  to  pass  through.  The  movable  point  B  has  a 
Btud  C,  which  plays  in  a  slot  in  the  rocker-arm  D.  This  rocker-arm  and 
another  one  E,  are  attached  to  the  rocker-shaft  F.  By  depressing  E 
through  the  connections  shown,  the  switch  point  B  is  opened,  and  by 
raising  it  is  closed.  The  two  counterweights  G  and  H  make  the  move- 
ment of  the  operation  relatively  easy.  Inasmuch  as  no  shafts  can  ex- 
tend across  the  track  where  the  skip  runs,  a  certain  portion  of  this 
mechanism  must  be  repeated  on  the  other  side. 

At  the  upper  part  of  the  auxiliary  tracks,  a  pocket  is  cut  in  the 
supporting  plate,  which  is  designed  to  catch  the  rear  wheels  of  a  skip  and 
prevent  its  descent  into  the  shaft  if  the  rope  should  break  for  any  reason. 
The  guard  rails  K  are  provided  to  keep  the  rear  wheels  in  their  proper 
position.  At  the  top  of  the  chute,  in  such  a  position  as  just  to  catch 
the  mouth  of  the  dumping  skip,  are  the  rollers  L,  which  prevent  the  front 
end  from  falling  down  and  binding  against  the  chute.  When  a  long  skip 
is  used,  the  hanging  opposite  an  underground  dump  may  have  to  be 
I'ut  away  to  get  room. 

Adjustable  Skip-dump  Plate  (By  W.  C.  Hart).— At  the  Wakefield 
iron  mine  in  Michigan  it  was  found  desirable  to  start  operations  with 
3-ton  skips  in  the  vertical  shaft,  these  being  most  suitable  for  the  initial 
hoisting  equipment  and  being  large  enough  to  handle  the  development 
production.  There  was,  however,  a  possibility  of  5-ton  skips  being  used 
at  a  future  stage  of  operations  and  it  was  decided  for  this  reason  to  design 
dmnp  plates  which  would  allow  changing  from  the  3-ton  to  the  5-ton  skips 
with  a  minimum  of  delay  and  labor.  Fig,  312  shows  a  pair  of  combination 
HateB.     The  plates,  as  shown,  are  made  up  for  5-ton  skips.     To  get  them 
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ready  for  3-ton  skipe  it  is  only  neceaaary  to  unbolt  the  rcdler  hub  A,  and 
bolt  it  into  position  shown  by  dotted  lines  B;  unbolt  the  13)^-in.  length 
of  angle  between  C  and  D;  unbolt  the  manganese  point  C  and  bolt  it  in 
position  shown  by  dotted  lines  at  D.    The  change  can  easUy  be  made  in  an 


hour,  between  shifts.  The  design  was  worked  out  graphically  on  a  large 
scale,  so  that  there  is  perfect  coordination  between  the  3-ton  skips  now 
in  use  and  the  plates.  The  guide  angles  at  the  tops  of  the  plates  provide 
for  overwinding  at  the  angle  of  discharge  of  the  skip,  and  there  is  no 
possibility  of  the  ore  dropping  back  into  the  shaft.     Runners  are  built  in 
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the  headf rame  at  the  upper  end  of  the  plates,  as  a  continuation  of  the 
guide  angles  of  the  plates,  so  that  the  skip  will  remain  at  the  angle  of  dis- 
charge for  an  overwind  of  10  ft. 

Compressed-air  Dump  Control  (By  J.  R.  McFsfi-land). — ^The  Giroux 
Consolidated  Mines  Co.  at  Kimberly,  Nev.,  had  to  make  arrangements 
for  hoisting  both  ore  and  waste  with  the  same  skip  and  without  loss  of 
time  in  changing  from  one  to  the  other.    It  was  desired  to  avoid  wasting 
time  from  having  the  skip  diunp  into  one  chute  and  having  a  man  climb  up 
into  the  headframe  and  adjust  a  gate  so  as  to  direct  the  material  into  th.e 
ore  bin  or  waste  bin  as  the  case  required.    Therefore  two  bins  were  buil^  s 
the  lower  for  waste  and  the  upper  for  ore.    In  operation,  if  a  oar  of  wast*^ 
was  hoisted,  the  engineer,  by  the  operation  of  a  lever  at  his  side,  control'' 
ling  air  to  the  diunp  machinery,  closed  a  switch  in  the  lower  dump  guidL^ 
and  released  a  latch  on  the  skip,  allowing  the  skip  to  swing  at  its  center  o 
the  main  guide.     Thus  the  waste  was  dumped  into  the  lower  bin.    If  L 
happened  to  be  a  car  of  ore,  by  the  operation  of  the  same  lever,  he  open 
the  switch  in  the  lower  dump  guide,  allowing  the  guide  wheel  to 
through,  and  at  the  same  time  the  release  gib  was  held  closed  so  as 
maintain  the  upright  position  of  the  skip.    The  skip  thus  passed  throu^i^- 
the  lower  dump  and  dumped  the  ore  into  the  upper  bin.    The  arrange-^ 
mont  of  the  dump  mechanism  is  shown  in  Hg.  313. 

TRANSFERS 

Skip  and  Man-cage  Transfer  (By  Walter  R.  Hodge). — ^The  device 
horoin  described  is  in  use  at  the  London  and  Burra  Burra  shafts  of  the 
Tonnesscc  Copper  Co.,  Ducktown,  Tenn.  At  these  shafts  men  are 
handled  in  one  only  of  the  three  compartments.  The  device  is  used  for 
swinging  skips  and  man  cages  in  and  out  of  the  shafts  when  it  becomes 
necessary  to  change  them. 

The  transfer,  Fig.  314,  consists  of  two  vertical  'colimms  of  extra- 
lioavy  8-in.  iron  pipe,  on  each  of  which  swings  a  boom.  These  booms 
are  of  uneciual  longt  h  and  are  so  arranged  that  an  eye-bolt  neax  the  end 
of  each  may  be  swung  over  the  center  of  the  compartment  in  which  the 
mon  are  handled.  In  each  eye-bolt  are  hung  two  chains  with  hooks  at 
th(*  end.  These  hooks  engage  holes  in  the  sides  of  the  man-cage  and  of  the 
skip,  neiir  the  top  of  each.  The  booms  arc  built  of  3'i-in.  plate  and  struc^ 
tural  steel.  They  rotate  about  the  columns  on  vertical  rollers  placed 
at  the  bottom  of  the  boom  on  the  side  of  the  column  from  which  the 
boom  extends,  and  on  the  other  side  at  the  top  of  the  boom.  A  collar 
bolted  below  each  boom  prevents  it  from  slipping  on  the  column.  About 
the  column  at  the  bottom  is  shrunk  a  heavy  cast-iron  base  which  is  in 
turn  bolted  to  a  concrete  base  or  pier.     Across  the  top  the  two  rjolumns 
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lie  jtuiied  by  an  8-in.  channel  brace,  which  is  frequently  used  as  an  aid  in 
loading  material  in  the  skip  to  be  taken  underground.  The  whole  struc- 
ture is  stayed  bj-^our  steel  guy-ropes  fastened  to  convenient  "deadtnen." 
In  operation,  when  it  becomes  necessary  to  exchange  skip  for  man 
cage,  the  skip  is  hoisted  into  position  near  the  long  boom,  the  bail  blocked 


with  a  length  of  drill  steel  to  prevent  its  dropping  down  and  the  chains 
attached  by  means  of  their  hooks  to  the  holes  in  the  sides  of  the  skip. 
The  cable  is  then  slacked  off  so  that  the  skip  swings  on  the  short  boom. 
The  bolt  is  removed  from  the  cable  clevis  and  the  skip  swung  out  of  the 
shaft  by  means  of  a  rope  reaching  the  ground  and  handled  by  the 
dumpers.  The  man  cage  is  swung  into  position  on  the  rails  by  means  of 
the  long  boom  on  which  it  is  already  suspended,  the  cable  is  attached  to 
the  bail,  the  cage  hoisted  and  the  chains  cast  off.  The  whole  operation 
occupies  about  two  minutes. 

Double  Skip -changing  Carriage  (By  William  Hamblcy  and  Albert 
E.  Rail). — One  of  the  most  frequent  time  losses  in  hoisting  is  that  due  to 
changing  skips  for  one  reason  or  another,  often  for  repairs  to  the  skip  in 
use.  The  operation  of  changing  a  heavy  skip  without  any  device  other 
than  a  cradle  to  span  the  top  of  the  shaft  is  slow  and  imeconomical 
A  time-saving  device  for  this  operation  is  shown  in  Figs,  315  and  316. 
It  is  a  carriage  designed  to  hold  two  skips,  the  dimensions  given  being 
subject  to  alteration  as  the  case  demands. 
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II  be  low,  thus  reducing  the  tendency 

J  is  loaded  on  it  or  taken  off. 

jrays  kept  on  the  carriage.    When  it  is 

triage  is  run  to  the  shaft,  the  skip  is 

e  surface  and  the  spanning  rails  thrown 

S  lowered  and  run  on  the  empty  half  of  the 

''  ibpo  ad\'anced  a  few  feet,  the  new  skip  run  off 

■;■<'.     This  operation  takes  but  a  short  time  and 

■M  mpthod,  requiring  eight  or  ten  men  with  bars. 

■11  iliiirippd,  tlie  carriage  is  run  to  the  repair  yard, 

1.1  a  !i(-w  (ini^  pat  on  ready  for  another  emergency. 

icline-shaft  Collar  (By  Arthur  C.  Vivian).— At 

-  -tf  the  Cahiniet  &  Hecla,  in  Michigan,  the  skips 

,  1 1  use  arc  si  i  >rcd  on  horizontal  tracks  in  a  detached 

oin  th(?  sh^iftliouse  proper.     The  conveyances  are 

[  tJhii  incline  tracks  of  the  skip  road  to  the  horizontal 

t  ehort  pieces  of  track  curved  in  vertical  section,  which 

I  place  for  that  purpose.     When  not  in  use  these  sec- 

t  *  I  rack  must  be  out  of  the  way  of  skips  in  the  shaft,  and 

•il  disposing  of  them  are  employed,  the  choice  of  which 

I  lilie  weight  of  the  skip  used. 

Mr  and  more  convenient  of  the  two  methods  may  be  used 
mfcU  skip,  this  for  the  reason  that  the  two  rails  have  no  lateral 
|.  that  afforded  by  thr  makeshift  wooden  prop,  and  a  heavy 
ivlikely  to  spread  the  rai].'^  in  passing  over  them.  Thismethod 
g.  317,  atl,  in  plan  only,  but  a  side  view  would  correspond 
ils  to  the  side  view  of  the  other  method  shown  in  2,  Rails 
.  weight  are  used,  and  they  are  not  reinforced  or  connected 
iier  in  any  way  except  near  their  junctions  with  the  horizontal 
B  they  are  both  pivoted  to  a  switch  bar  so  that  their  upper 
f  be  swung  aside  horizontaliy  to  clear  the  skip.  The  switch  is 
tke  connection  with  either  of  two  tracks,  one  holding  the  skip, 
r  the  man  car.  The  method  is  obviously  applicable  only  to  a 
dp-road  shaft,  as  there  would  not  be  room  between  the  adjacent, 
)  of  two-skip  roads  to  allow  the  auxiliary  rails  to  be  swung 
L  casting  riveted  to  each  rail  near  its  upper  end  projects  below 
uid  eng^es  a  corresponding  slot  in  the  track  stringer  to  hold  the  rail 
Iplace;  a  sprag  is  braced  against  each  rail  from  the  sides  of  the  shaft- 
i  to  prevent  the  rails  from  spreading.  The  rails  can  be  thrown  in 
iad  out  of  position  easily  and  quickly  by  one  man,  and  it  is  unfortunate 
that  this  simple  method  is  not  of  wider  application. 

Where  heavier  skips  are  used  the  second  method  is  employed,  and 
this  coofomu  in  principle  to  that  used  at  most  of  the  shafthouses  of  th< 
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district.  The  two  rails  are  connected  rigidly  by  cross-braceB,  and  they 
are  hinged  at  their  junction  withithe  horizontal  track  so  that  their  upper 
ends  may  be  lifted  high  enough  to  clear  the  skip.  The  method  is  iDiis- 
trated  in  plan  and  side  elevation  in  2,  fig.  317.  Most  shafthouaes  aie 
equipped  with  a  pony  winch  for  handling  timber  and  this  may  be  utiliied 
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in  lifting  the  auxiliary  rails,  or  in  the  absence  of  this  accessory  they  may 
be  lifted  by  hand.  When  not  in  use,  they  are  suspended  by  chains  hung 
from  the  roof.  The  illustration  shows  a  heavy  rail  without  any  rein- 
forcement in  the  way  of  backing,  but  at  other  mines  it  is  usual  to  mount 
the  rail  for  part  of  its  length  on  a  wooden  stringer.  On  steeply  inclined 
tracks,  such  as  those  at  the  Allouez  shafts  and  Nos.  3  and  4  shafts  of  the 
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Ahmeek,  where  the  track  ia  inclined  at  80*,  this  reinforcement  takes  the 
form  of  guides  for  the  skip  wheels,  so  that  they  will  not  leave  the  track 
on  the  sharp  vertical  curve  used. 

Device  for  Holding  Skip  Rope  (By  L.  Hall  Goodwin). — The  device 
used  in  the  shafthousea  of  the  Quincy  Mining  Co.,  Hancock,  Mich.,  for 
holding  the  skip  rope  while  one  conveyance  is  beingsubstituted  for  another 
on  it,   has  advantages  over  the  cruder  methods  generally  employed. 


— EOPE-HOLDING    APPAKATUS. 


The  arrangement  eonsista  of  three  arms  rigidly  fixed  to  a  4-in.  round  iron 
iiar.  The  two  arms  shown  in  Fig.  318  carry  the  holders  for  the  ropes, 
and  each  swings  in  an  arc  in  the  vertical  plane  which  contains  its  re- 
spective rope.  The  third  arm  lies  midway  between  the  other  two  and 
extends  beneath  the  concrete  floor,  a  slot  being  left  in  the  floor  to  allow 
the  arm  to  swing;  it  carries  a  counterbalancing  weight  and  also  serves  as 
s  lever  for  rotating  the  bar.  The  device  is  set  at  such  a  height  in  the 
shafthouse  relative  to  the  cranes  on  which  the  skips  and  man  cars  are 
stored  that  when  one  of  them  is  swung  into  position  over  the  track  it 
Kill  he  at  the  right  height  for  adjusting  the  clevis  to  the  rope  socket. 
WTien  a  conveyance  is  to  l>e  changed,  the  holder  is  swung  into  position 
by  rotating  the  arms  until  the  holder  engages  the  hoisting  rope.  The 
rolalion  i.s  accomplished  by  means  of  a  small  hand  winch  which  winds  a 
chain  attached  to  the  counterbalance  arm.     On  either  end  of  the  winch 
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drum  is  a  ratchet  wheel,  one  of  which  holds  the  arms  when  in  positii 
the  other  when  out  of  position.  The  illustration  shows  the  manner 
which  the  holder  catches  the  rope.  For  convenience  one  holder  is  she 
empty,  the  other  engaging  a  rope.  As  a  matter  of  fact  the  arms  are 
the  position  assumed  when  they  are  out  of  service;  they  are  swung 
when  they  are  to  be  used. 

BUCSSTS 

Joplin  Ore  Buckets. — In  the  Joplin  district  of  Missouri  practicaH3^ 
all  the  ore  is  hoisted  in  buckets.  These  buckets,  or  cans  or  tubs,  as  th^I^ 
are  commonly  called,  are  made  with  straight  sides.  The  ears  are  weldcg^ 
to  straps  instead  of  being  riveted  to  the  sides.  The  buckets  are 
without  a  crosshead  to  guide  them  through  the  shaft,  and  so  have 
stand  much  rough  usage.  They  are  made  with  a  bottom  flange,  ^Elg.  311 
about  13^  in.  deep  so  that  they  will  rest  flat  upon  the  tub  cars.  On 
bottom  there  is  a  crossHstrap  riveted  to  another  strap  inside.  This 
tributes  the  strain  of  the  pull  from  the  bottom  ring  while  dumping  tk' 
bucket  at  the  surface.  The  side  straps  also  are  riveted  to  stiffenin^^S 
straps  on  the  inside  while  the  ears  are  of  1^-in.  Norway  iron  welded 
the  2}4  X  K-in-  side  straps.  The  bail  is  of  1  J^-in.  Norway  iron  and  ii 
V-shaped  with  a  slight  curve  at  the  apex  for  the  reception  of  the  hook^«--" 
This  bail  is  made  with  the  hooks  tumec^  in  so  as  to  be  less  liable  to  catcb^ 
on  timbers  during  hoisting. 

Usually  the  side  straps  come  down  and  turn  up  so  as  to  hook  over  th^ 
flange  at  the  bottom,  thus  throwing  the  weight  of  part  of  the  load  on  the 
hook  as  well  as  on  the  three  rivets  by  which  the  side  straps  are  attached 
to  the  bucket.  But  in  the  case  of  the  buckets  at  the  Oronogo  Circle 
mine  the  bottom  straps  run  up  the  sides  about  a  foot  and  are  overlapped 
by  the  side  straps  to  which  they  are  riveted,  as  illustrated.  In  this  way 
the  strain  of  dumping  is  taken  from  the  bottom,  which  already  takes  the 
most  of  the  wear  and  tear  of  usage,  and  is  thrown  on  the  sides.  A  slight 
drawback  is  that  the  whole  weight  of  the  load  is  thrown  on  the  three 
rivets  of  the  side  straps.  At  the  Underwriters  mine,  commonly  called 
the  Yellow  Dog,  an  extra  piece  of  iron  is  put  in  under  the  bottom  strap, 
as  shown,  to  keep  the  rin^from  punching  a  hole  through  the  bottom  of  the 
bucket. 

In  most  of  the  buckets  used  in  the  Joplin  district  the  bottom  is  only  a 
sheet  of  No.  8  iron.  To  protect  this  from  wear  the  shovelers  are  made  to 
throw  in  fine  dirt  at  first,  and  then  after  a  protecting  layer  has  been  formed 
on  the  bottom,  the  boulders  are  loaded.  In  the  case  of  the  Federated 
Zinc  Co.  and  a  few  others,  tubs  with  wooden  bottoms  are  used.  This 
wooden  bottom  of  2-in.  oak  is  protected  from  the  cutting  of  the  boulders 
by  a  plate  of  No.  10  iron,  and  seems  to  be  serviceable.     The  flange»at  the 
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bottom  of  the  bucket  becomes  battered  in  the  course  of  i 
iQStani.-e  iDStead  of  flanging  the  bottom  plate,  buckets  we 
ui  anglo-iron  ring  riveted  to  the  sides  at  the  bottom.  The 
th*n  restwi  on  this  angle,  but  such  buckets  are  much  more 
make  than  are  those  of  the  flange  type. 

Owing  to  the  fact  that  the  hoisting  is  done  without  a  c 
buckets  often  catch  on  the  cribbing  timbers.  On  that  accoi 
th^  buokt't  is  reinforced  by  a  band  of  2^  X  H-'n-  iron,  f 
arv  built  with  side  stiffeners  put  in  half  way  between  th' 
'I'hwe  rvm  vertically  from  top  to  bottom  of  the  bucket  and  ai 
to  form  a  hook  over  the  top  band  as  well  as  at  the  bottor 
th^ik'  fxtra  side  straps  are  riveted  to  the  top  band  there  is  lee 
tht>  bucket  may  bend  out  of  shape  when  it  catches  on  the  t 
gthftfl.  Rut  the  main  advantage  is  that  the  bucket,  in  landii 
at  the  bottou)  of  the  shaft  strikes  on  these  side  straps;  com 
ttsuup."  is  K'ss  liable  to  be  bent. 

In  uk»ny  instances,  the  bottom  strap  is  extended  clei 
iH'iioitt  »nd  CHUght  in  under  the  turn-up  of  the  ear  straps. 
tv>  U>  the  Kist  way  of  putting  on  the  bottom  strap,  since  par 
tH  <hr\>wii  on  the  fude  straps  while  the  bucket  is  being  dump 
\>l¥  (he  tttttoiti  ^trap,  but  it  is  not  commonly  done  as  the  buc 
harvU-r  to  m.-ike.  Probably  the  best  bucket  is  obtained  1: 
IvUotu  KtrA(>  under  the  hook  of  the  ear  straps,  using  a  woi 
»!ivt  i'U*.!uis  in  the  extra  side  straps  already  mentioned.  Bi 
vii:»«',»,-»»li  th.tt  this  makes  the  bucket  somewhat  heavier  ar 
v»;»t\l  !ov  lite  lux'ker  to  handle  when  he  changes  buckets  at  I 
i'.^'  ili;»r.  Morxwer.  it  is  somewhat  more  costly  in  upk« 
I  (wss'vii  N>i:om  is  not  used,  it  is  well  to  put  in  the  extra  i 
(•!\>ivM  t'v  U'Honi  from  wear  by  the  ring.  Such  a  bucket  c 
^,K'.i  is'-.nts  ol  sevend  of  the  "tubs"  in  use  in  the  Joplin  digi 

[■•i.v.e  uiSvM'r  buckets  are  made  in  certain  standard  sizes, 
'.■1.  \iii  i;>\\i  in  the  JopHn  district  are  those  at  the  Davey 
\  ,1,  (.,  ft  -'mo.  1  e.td  A  Smelting  Co.    These  are  34  in.  in  i 

,       .    ■.. . ',       t'^,>\  lioKi  as  loaded  about  1200  lb.,  but  at  the 

,  V.    .     ■  .In'  .li>.triol  these  large  buckets  would  be  ca 

■v^.',  ,',.ininonly  used  sizes  are  the  30  X  30-in.  1 

,,.   .     -s         ;   ,■  .'S  \  ;!i*-in.  close  seconds,  the  diameter  bei 

:-■•..■  ,i;v  ouIKhI  1200-lb.,  large  1000-lb.  and  s 

.,,     v.\       vVlu-f  sizes  are  26  X  28-in.  called  850- 

','  "-     i;-.i  ■.'■-'  \  2(>-in.  rated  at  500-lb,     In  sc 

■  ;i'  \   ;:-ui.  us  well  as  32  X  34-in.  tubs  hav 

V  I,,,   inukois  holds  what  it  is  rated  at,  for  thi 
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filled  more  than  tour-fifths  full.  In  mining,  the  ore  breaks  in  many 
boulders,  especially  in  the  case  of  the  stope  holes,  so  that  there  is  much 
empty  space  in  the  buckets.  Indeed,  it  is  necessary  to  keep  a  close 
watch  upon  the  shovelers  to  prevent  them  from  building  "windies,"  as 
they  are  called  in  the  district,  by  piling  the  boulders  into  the  tubs  in  such 
a  manner  as  to  leave  a  large  percentage  of  the  tub  unfilled.  The  larger 
the  diameter  of  the  bucket,  the  more  difficult  it  is  to  build  these  "  windies; " 
hence  it  is  better  to  use  either  a  30  X  30-in.  or  30  X  28-in.  than  a  28  X 
30-in.  bucket,  especially  when  mining  the  deposit  by  a  "atope."  The 
real  amount  that  these  different  buckets  hold  depends  upon  the  richness 
of  the  ore  which  to  a  large  extent  governs  the  fineness  to  which  the  ore 
breaks,  and  also  upon  whether  the  ore  comes  from  a  stope  or  a  heading. 
The  30  X  30-in.  cans  which  are  rated  at  1000-!b.  capacity  throughout 
the  district  have  been  found,  in  many  instances  when  their  contents  were 
weighed,  to  hold  about  850  lb.  on  an  average  when  loaded  with  dirt 
broken  fine  from  a  heading,  while  the  buckets  that  were  loaded  from  the 
stope  piles  weighed  only  800  lb.  Many  of  the  operators  in  the  district 
make  such  allowances  in  calculating  their  yield  and  their  costs,  but  some 
oae  the  rated  capacities. 

Bucket  for  Lowering  Drill  Steel  (By  Evans  W.  Buskett).— In  the 
practice  of  underhand  stoping  in  the  sheet-ground  mines  in  the  Joplin 
district,  drill  bits  sometimes  reaching  a  length  of  16  ft.  are  used.  To  send 
such  drill  steel  the  special  steel  can,  shown  in  Fig.  320,  was  devised.  The 
bucket  proper  is  about  24  in.  in  diameter  and  30  in.  deep.  In  the  center 
I-  a  cylinder  about  9  in.  in  diameter  passing  through  the  bottom  of  the 
m  and  braced  at  the  top  as  shown.  This  cylinder  can  be  made  to  suit 
;he  length  of  steel  used.  The  sketch  shows  a  cylinder  for  16-ft.  drills. 
In  use  the  can  is  set  in  a  hole  in  the  platform  at  the  collar  of  the  shaft  and 
the  steel  is  placed  in  it.  The  longer  pieces  are  placed  in  the  cylinder  while 
the  short  ones  are  placed  in  the  compartments  made  by  the  braces. 
ftTieo  the  can  reaches  the  bottom  of  the  shaft  it  is  laid  on  its  side  and  the 
rope  detached. 

Han  Platfonn  and  Bucket  Crosshead  (By  E.  M.  Hobart).— In 
many  isolated  mines  where  hoisting  buckets  are  used,  safety  crossheads 
cannot  be  obtained  on  short  notice.  In  such  cases  the  crosshead  shown  in 
Rg,  321  has  advantages  for  temporary  use.  One  occasion  arose  when  it 
was  necessary  to  demolish  a  wooden  headframe  over  a  1400-ft.  shaft,  in 
order  to  erect  a  steel  structure  in  its  place  and  at  the  same  time  retimber 
the  shaft.  One  sheave  was  placed  on  the  center-post  section  of  the  old 
frame,  which  sufficed  as  a  temporary  frame  with  the  addition  of  a  few 
braces,  but  was  not  strong  enough  to  support  a  cage.  The  addition  of  a 
platfonn,  as  shown  in  the  illustration,  to  the  crosshead,  solved  the  prob- 
fem  of  lowering  men.     The  platform  accommodated  six  men,  and  the 


DETAILS  OP  PRACTICAL  MINING 


SHAFT  CONVEYANCES 


403 


backet  was  attached  to  a  chain  below  the  crosshead  sufficiently  long  to 
lower  15-ft.  timbers. 

Rapid  and  Safe  Bucket  Connection  (By  Joseph  Goldsworthy). — 
f^.  322  shows  a  connecting  pin  for  sinking  buckets,  which,  although  not 
new,  has  proved  safe,  quick  and  simple  in  practice,  and  which  obtains  the 
confidence  of  the  miners.  No  dimensions  are  given,  as  these  will  vary  in 
almost  every  case;  for  a  J^-in.  rope,  there  would  be  used  a  IH-'"-  P'n 


Pia.  322. — LDO   PIN  FOB  CLEVIS  OF  BOCKET, 

with  two  lugs,  which  are  %  X  ?^  in,  by  3^  in.  long.  A  slot  is  cut  in  the 
top  of  the  pin  hole  through  the  jaws  of  the  clevis  socket,  as  shown.  The 
dote  are  just  large  enough  to  take  the  lugs  with  sufficient  clearance  so 
that  the  pin  can  be  quickly  placed  in  position.  The  distance  from  inside 
to  inside  of  the  lugs  should  be  slightly  greater  than  the  distance  from  out- 
side to  outside  of  the  jaws  of  the  socket.  It  will  be  seen  that  the  front  lug 
is  on  top  of  the  pin,  and  the  back  lug  on  the  bottom.  The  pin  is  inserted 
by  pushing  the  top  lug  through  both  slots,  giving  the  pin  a  half  turn  so  as 
to  bring  the  last  lug  on  top,  pushing  this  lug  through  one  slot  and  giving 
W  pin  another  half  turn,  bringing  it  to  the  proper  position,  as  shown.  It 
ill  be  readily  seen  that  the  chances  of  the  pin's  working  out  are  remote; 
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it  would  have  to  make  a  half  turn  to  get  the  back  lug  into  line  with  its 
iJot,  then  travel  endi^dse  to  get  this  lug  to  the  outside  of  the  jaw;  at  this 
point  the  front  lug  would  be  on  the  bottom  of  the  pin,  and  would  be  hold- 
in^c.  ;?o  that  the  operation  would  have  to  be  repeated  before  the  pin  could 
fittl  entini^y  out.  The  pin  is  simple,  without  working  parts  to  get  out  of 
orvlor.  or  to  olog  with  dirt,  and  in  changing  buckets,  connections  are  made 
;is  quickly  with  this  device  as  with  any  other. 

BUCKET  DUMPS 

Joplin  Me&od  of  Dumping  Buckets. — The  following  method  of 
vhiiiipiu^  buckets  is  practised  in  the  Joplin  district  when  tramming  the 
v»iv  vni  :ho  surface  to  a  bin  near-by,  as  when  the  ore  is  being  hand  jigged,  or 
lor  viuttipitijj  bucket:^  of  waste  as  in  shaft  sinking.    The  shaft  is  straddled 
l»v  :s  uck  trticks  which  are  laid  with  a  wide  enough  gage  so  that  the  bucket 
\v»!I  vvtuo  up  Ivtween  the  rails  without  hitting.     On  the  truck  is  nailed  a 
',*  ;v.  clcs^r  :*^Hinst  which  the  front  side  of  the  bucket  rests  when  it  is  landed 
o;».  ilv  o^r.  while  at  the  back  end  is  a  4  X  6-in.  timber  also  nailed  to  the 
vUvv     v^:i  top  of  this  back  piece  the  rear  end  of  the  bucket  rests  in  a 
•  i''.v\?  rotw^rvl  jx>sition.    The  track,  when  tramming  to  a  near-by  mill, 
»;v:s*{  i">  V.sV<  a  ^vnsiderable  grade  so  that  the  trammer  can  ride  the  truck 
,»;: .  '  V* '.  ■ -c  vl'.iv.ip.     He  gets  up  such  speed  to  the  load  that  when  it  strikes 
.  »o  o"V>"*!C  of  the  dump  the  momentum  causes  the  bucket  to  tilt 
,..  ^^  I  .'      l\:ri!i>:  this  tilting  the  bucket  is  generally  guided  by  the  man, 
X,  »   ,'  r  ^  *\*  s.*i::\o  time  he  gives  the  bucket  a  slight  push  forward  just  as  it 
.    .  vx ..    'o  vVs.^iiiv  so  :is  to  aid  in  unsetting  in  case  the  momentum  of  the 
..,;  ;     »  "v^.  o'.ou>:h.     The  buckets  on  which  these  dumps  are  worked 
^,    .    i   x    rv^  vv^t  Uirv^T  than  about  22  X  30  in.     A  tall  can,  of  course, 

.l^r.i  one  with  breadth  equal  to  height. 

'  .'  ;     'i>  IN  ;i  crib  built  up  on  the  bin  or  the  tracks  to  approximately 

.  ^  «    .:  ■  '0  lop  of  the  bucket  car,  about  15  in.     This  crib  is  securely 

»  i.v'  M»  I  lull  the  shock  of  the  constant  bumping  will  not  move  it 

•     '..Ivi^  :\rt^  securely  spiked  together  so  as  to  stand  the  work. 

«    .  I'^v^ii;  the  scime  width  as  the  track,  or  several  inches  wider 

v.     Nv»  \  \\M  provision  is  made  for  side  swing  during  the  tipping 

V  l>  I  he  ilirection  in  which  the  bucket  dumps,  the  crib  is 

•.  l\.i!\  t  he  width  of  the  bucket,  yet  less  than  the  diagonal 

•  i'  svviion  of  the  bucket.     Consequently,  in  dumping, 

•'.  v»!  I  lie  bucket  strikes  on  Uie  far  side  of  the  crib  while 

>•      u^  ^ulc  of  the  bucket  is  resting  upon  the  near  side  of  the 

v'w  -.   'le  bucket  into  an  inclined  position  and  the  rock  or  ore 

v^  -^  '.In  inoinciitum.     Owing  to  the  roughness  of  the  crib 

-vv  N'.Mv'  t\>r  the  bucket  to  go  down   through,  although 


\\  »  '      V   '       **' 
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the  section  of  the  dump  crib  is  greater  than  the  bottom  section  of  the 
bucket. 

In  some  instances  these  dumps  are  rigged  so  &s  to  allow  side  dumping 

of  the  car.     The  cribbing  is  then  built  alongside  the  track,  with  a  bump- 

iag  block  fixed  across  the  track  to  stop  the  car  even  with  the  dump  crib. 

But  in  this  form  no  aid  comes  from  the  momentum  of  the  load  and  the 

block  on  the  back  of  the  car  truck  has  to  be  made  so  as  to  throw  the 

inoket  into  practically  a  balanced  position  with  the  top  pointing  to  the 

~'Af}  on  which  the  can  is  to  be  dumped;  then  with  a  slight  push  the  tram- 

■  -  pan  dump  the  bucket.     This  dumping  system  is  surprisingly  simple 

i  I  iffective.     Flying  dumps  are  generally  made,  since  they  are  easier  on 

man,  and  seldom,  if  ever,  does  the  bucket  fail  to  take  the  dump  prop- 

".    In  getting  the  bucket  back  on  the  car,  all  that  is  necessary  is  to 

I  It  straight  back  the  way  it  came  over  and  slide  it  back  a  few  inches  so 

it  its  front  is  behind  the  forward  cleat. 

Device  for  Bucket  Dumping  (By  J.  R.  McFarland). — An  ingenious 

■■'iiping  arrangement  is  employed  at  a  Nevada  mine.     Hoisting  is  con- 

:  i-1cd  with  a  bucket,  and  it  is  customary  to  keep  the  collar  of  the  shaft 

ii-icd  with  hinged  doors,  except  when  the  bucket  is  passing  through. 

Pi  manipulate  these  doors  and  dump  the  bucket,  either  necessitated  the 

rnploy  of  an  extra  man  at  the  shaft,  or  made  a  large  amount  of  additional 

irork  for  the  hoistman  in  running  back  and  forth  between  the  hoist  and 

liip  shaft.     Four  round  trips  were  required  on  his  part  for  each  hoisting 

'rip,  as  follows:  To  shaft  to  open  doors,  to  engine  to  raise  bucket,  to  shaft 

to  insert  dumping  hook,  to  engine  to  dump,  to  shaft  to  detach  hook,  to 

mgine  to  lower  bucket,  to  shaft  to  close  doors,  to  engine  to  await  next 

trip.     This  extra  work  was  eliminated  by  the  use  of  the  devices  illue- 

trated  in  Fig.  32.3. 

On  receiving  the  signal  to  hoist,  the  engineer  releases  the  lower  rope. 
This  allows  the  counterweights  to  pull  the  chute  up  and  away  from  the 
shaft,  the  chute  being  pivoted  at  A.  The  chute  pulls  with  it  the  shding 
rods  B,  just  above  the  collar,  which  by  means  of  connecting  arms  opens 
the  doors  C.  The  bucket  is  then  hoisted  until  the  crosshead  passes  above 
the  pins  set  in  the  guides  at  D.  The  upper  rope  is  next  pulled  by  the 
engineer,  throwing  in  the  pins  against  the  force  of  the  springs  shown  in  the 
drawing.  The  bucket  is  lowered  until  the  crosshead  rests  on  the  pins  and 
holds  them  in  position.  The  lower  rope  is  pulled,  bringing  the  chute  into 
position  under  the  bucket  and  closing  the  doors.  The  chute,  in  swinging 
oyer,  catches  the  tail  chain  of  the  bucket  in  a  notch  in  its  upper  end. 
The  bucket  is  lowered  and  is  dumped  as  shown,  the  tail  chain  preventing 
it  from  shding  in  the  chute  without  dumping.  The  bucket  is  hoisted,  and 
as  soon  as  the  crosshead  is  lifted  from  the  pins,  the  springs  force  them  back. 
The  lower  rope  is  released  again,  swinging  the  chute  out  of  the  way  and 
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openii^  the  doors.  The  bucket  and  crosshead  are  lowered  and  the 
closed.  Different  arrangements  of  the  counterweights  from  that  f 
can,  of  course,  be  used. 

Automatic  Bucket  Tipple   (By  D.   A.  Cavagnaro). — The  Cti 
Mining  Co.,  of  San  Andreas,  Calif.,  has  installed  an  ingenious  • 


.  323. ARRANGEMENT 


which  permits  the  hoisting  engineer  to  dump  a  hoisted  bucket  wi 
leaving  his  engine.  Referring  to  Fig.  324,  the  lower  side  view  shov 
tipple  with  the  bucket  in  place.  The  upper  side  view  shows  the  dur 
position.  The  top  plan  showa  the  bucket  in  the  tipple  but  not  the  cb 
or  I  ho  rotating  control.  The  back  view  shows  the  tipple  withot 
bucket. 

The  tipple  itself  is  built  around  four  upright  pieces,  P,  which  an 
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ded  to  permit  the  entrance  of  the  bucket.  On  the  sides  3^  X  6*in.  irOQ 
rirape  /  are  bolted  to  the  uprights.  The  top  of  the  back  is  closed  by 
two  2  X  12-in.  planks  L.    The  iron  hook  B  is  bolted  to  these  and  also  any 


weights  which  may  be  necessary  to  hold  the  tipple  upright.     The  bottom 
is  cloeed  by  a  ^  X  24  X  30-in.  iron  sheet  K,  through  which  the  latch  A 
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works.     The  latch  is  held  inside  the  tipple  by  the  spring  H  and  from  ita 
upper  end  0  a  rope  M  leads  to  the  hoist.     The  latch  A  works  on  the  1}^- 
in.  round  iron  iV,  which  extends  to  the  sides  far  enough  to  rest  on  the 
timbers  C,  and  thus  supports  the  tipple.     To  the  sides  of  the  tipple  are 
bolted  iron  plates  which  carry  two  half-circles  E  with  a  radius  of  18  in., 
made  of  2)^  X  2V^-in.  angle  iron,  and  in  these  are  set  a  number  of  teeth. 
These  teeth  are  spaced  3  in.  apart  and  are  1  in.  from  the  outer  edge.  I 
The  inner  teeth  are  about  1  in.  long,  but  the  outer  two  toeth,  J  and  R,  are  | 
curved,  about  3  in,  long,  and  riveted  in  square  holes  to  prevent  turning.  J 
These  teeth  meah  into  holes  in  the  horizontal  plates  Q,  fastened  toth( 
timbers  C.     The  tipple  at  rest  pivots  on  the  teeth  R,  and  the  half  circli 
is  so  set  that  the  pivot  point  is  about  6  in,  behind  the  center,  which  a 
rangcment  causes  the  forward  dumping  movement.     In  operation  th( 
bucket  is  hoisted  into  the  tipple  by  the  engineer  and  forces  back  the  latcl 
A,  which  then  springs  in  again  and  catches  the  bottom  of  the  bucki 
When  the  rope  is  slacked,  the  device  tips  forward  by  its  own  weight,  tfai 
operation  being  controlled  by  the  teeth  of  the  half-circle  E  meshing  intK 
the  holes  in  Q,  and  the  contents  of  the  bucket  discharge  into  the  ore  chut« 
The  bucket  is  prevented  from  sliding  out  while  tipped,  by  the  hook  J 
When  empty,  the  engineer  pulls  the  tipple  back  to  an  upright  position  b] 
means  of  the  hoisting  rope  and  by  pulling  the  rope  M,  releases  the  latch  A 
and  permits  the  bucket  to  descend.     As  the  tipple  is  not  fastened  to  tb 
timbers  C,  it  could  be  pulled  through  by  the  bucket  but  for  the  timbers  0, 
which  catch  the  back  edge. 

Bucket-dumping  Device  (By  Harold  A,  Linke). — A  safe  and  service 
able  device  for  dumping  buckets  at  the  collar  of  a  shaft  durmg  sinkinj 
operations  ia  constructed  as  follows:  A  chute  A,  Fig.  325,  is  built  of  2  > 
10  plank,  the  width  depending  on  the  size  of  the  bucket  used.  The  sketch' 
shows  a  convenient  size  for  use  with  a  bucket  of  9-cu.  ft.  capacity.  The 
floor  is  laid  diagonally  and  doubled,  one  set  of  plank  crossing  the  other  at 
acute  angles,  as  shown  at  F.  The  sides,  two  planks  high  and  of  singU 
thickness,  are  reinforced  with  cleats  and  strap  iron.  The  chute  is  hinged 
at  B.  At  the  center  of  the  chute  at  the  upper  end  a  slot  H  is  cut  about  12 
in.  long  and  2}^  in.  wide,  reinforced  around  the  top  and  bottom  edges 
with  bands  of  strap  iron  bolted  together  through  the  flooring.  C  repre 
sents  a  counterbalance  to  assist  in  raising  and  lowering  the  chute.  When 
the  filled  bucket  reaches  the  collar  of  the  shaft  it  is  hoisted  high  enough  t« 
clear  the  chute,  which,  being  raised,  is  in  position  K.  As  the  bucket  d 
then  slowly  lowered  the  topman  simultaneously  lowers  the  chute.  / 
6-in.  plate  of  ?4-in.  iron  fastened  to  the  end  of  a  chain  (about  21  in,  locg) 
suspended  from  the  bottom  of  the  bucket  is  caught  in  slot  H.  The  bucket! 
and  chute  are  then  slowly  lowered  until  the  top  of  the  chute  strikes  tba 
bumper  D.     As  the  bucket  is  lowered  for  dumping,  the  curved  block  Ef 
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gouged  somewhat  in  the  center  to  fit  the  bucket  and  thus  preventing 
lateral  motion,  raises  the  bottom  end  of  the  bucket  high  enough  to  allow 
the  contents  to  be  completely  removed.  After  dumping,  the  topman 
raises  the  chute  while  the  bucket  is  being  swung  clear,  by  pulling  down- 
ward on  the  rope  G.  An  important  detail  to  be  observed  in  building  a 
dumping  chute  of  this  sort  is  to  make  the  block  fJ  about  15  in.  long,  curved 
as  sketched  and  gouged  to  prevent  the  rolling  motion  of  the  bucket.  Five 
Btripe  of  strap  iron  should  l>e  securely  fastened  on  the  block  for  the  bucket 


no.  325. — a  WIND  I  NO 


bottom  to  slide  on,  facilitating  dumping  and  affording  protection  against 
wear.  The  iron  stripe  should  be  occasionally  greased.  It  is  advisable 
to  board  up  the  !>ent  on  the  car  sitle  of  the  shaft,  aa  shown  at  J,  to  pre- 
vent dirt  from  dropping  down  the  shaft. 

Automatic  Water  Bucket  Dumper  (By  Algernon  Del  Mar). — When 
hoisting  water  from  vertical  shafts  by  means  of  a  bucket,  it  is  usual  to 
have  a  man  attend  to  the  dumping  at  the  collar  of  the  shaft.  The 
arrangement  shown  in  Fig.  326,  used  at  the  shaft  of  the  Bishop  Creek 
Milling  Co.,  in  California,  dispenses  with  the  extra  man,  so  that  the 
hoisting  engineer  attends  to  the  whole  operation,  the  device  being  auto- 
matic. The  discharge  trough  D  h  stationary,  the  portion  E  being 
hinged.  In  the  position  illustrated,  the  bucket  although  not  shown,  is 
supposed  to  be  resting  on  E.  and  is  dumping  the  water  through  a  bottom 
valve.  The  engineer  hoists  the  empty  bucket,  which  strikes  the  cross- 
head  //.  The  crosshead  cannot  descend  below  the  stops  K.  As  the 
crosshead  is  raised,  it  pulls  the  rope  C,  which  lifts  E  toa  vertical  po.sition, 
where  it  is  held  by  the  weight  F.     When  the  engineer  hoists  the  full 
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bucket,  it  strikes  the  crosshead  and  pulls  on  the  rope^,  which  is  connected  « 
to  the  crosshead  and  to  E  over  a  pulley,  again  lowering  the  trough  into  the   j; 
position  shown;  the  weight  F  is  not  heavy  enough  to  raise  the  trough 
alone.    The  ropes  A  and  B  for  convenience  should  be  on  the  opposite  side 


of  the  trough  from  C.     The  rope  A  is  long  enough  to  allow  E  to  be  vertical 
without  pulling  on  the  crosshead. 

Dumping  Arrangement  in  Sinking  (By  L.  D.  Davenport). — Fig,  327 
shows  an  arrangement  for  carrying  a  sinking  bucket  clear  of  the  shaft. 
Two  hangers  of  ^^  X  3-in.  flat  iron  are  bent  at  90°,  6  in.  from  their  upper 
ends,  and  are  fastened  by  J^-in.  bolts  to  one  of  the  12  X  12-in.  timbers 
under  the  sheave  wheel.  The  hangers  support  a  1  X  4-in.  rail,  the  upper 
corners  of  which  arc  slightly  chamfered  to  lessen  the  wear  on  the  S-in. 
sheave  which  travels  over  it.  There  are  three  bolt-holes  in  the  lower 
end  of  the  hangers  spaced  3  in.  so  that  the  inclination  of  the  rail  may  be 
changed;  as  shown,  it  sIoi)es  2}^  in.  to  the  foot.  A  "grab  link"  is  sus- 
pcndc<I  from  the  8-in.  sheave  by  a  yoke  of  }  i  X  3-in.  flat  iron,  and  a  short 
piece  of  ch;tin  witii  a  hook  at  its  lower  end  is  caught  into  the  grab  link,  A 
lalch,  made  of  i  ^  X  3-iii.  stock,  bent  as  shown,  is  fastened  by  a  J^-in.bolt 
to  the  hanger  near  (he  hoisting  rope.     A  bumper  curved  to  fit  the  sheave 
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is  fastened  to  the  other  hanger  by  a  short  L-shaped  bracket.  In  operation 
the  bucket  is  hoisted  until  the  hook  on  the  chain  from  the  grab  link  can  be 
caught  into  the  bail.  The  bucket  is  then  lowered,  the  latch  released  and 
the  small  sheave  carrying  the  bucket  rolls  down  to  the  bumper.     This 


no.  327. — moLLET  hook  i 

movement  carries  the  bucket  clear  of  the  shaft  and  directly  over  a  Bmall 
car  on  the  surface.  The  bucket  is  dumped,  the  hoist  started  and  the 
traveling  sheave  returned  to  its  original  position,  where  it  is  held  by  the 
latcb.    The  chain  is  then  unbooked  and  the  bucket  lowered  into  the  shaft. 


;  Chute  for  Sinking  (By  L.  D.  Davenport).— Fig.  328  shows  a 
sliding  chute  in  common  use  in  the  Lake  Superior  iron  country  for  ahaft- 
aaking  operations.  The  apparatus  is  operated  by  one  lander  as  follt>w8: 
Tie  sinking  bucket  is  hoisted  just  high  enough  to  clear  the  rear  end  of  the 
chute  and  the  latter  is  pulled  back  under  the  bucket  until  the  wheels  strike 
the  croBshead  guides.  The  bucket  is  dumped  into  the  chute  and  the  dirt 
and  rock  run  into  the  tram  car  below.  The  chute  is  then  pushed  ahead 
dear  <rf  the  shaft  and  the  bucket  is  lowered.    With  a  little  practice,  this 
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s  doDj  quickly.  The  chute  is  sufficiently  long  so  that  in  c. 
Utt  b«ekeC  c^ts  away  from  the  lander  and  dumps  backward,  as  sometin 
kofpeas.  BO  dirt  fails  into  the  shaft.  The  chute  is  8  ft.  long  over  all  and 
•«h  of  >i-in.  iron  plates  stiffened  with  iron  straps.  The  side  platea 
itmmtA  to  the  bottom  plate  with  2  X  3-in.  angles  riveted  as  shown. 
n»  iwl  cod  b  1  ft.  9  in.  below  the  rails  which  carry  it  and  about  1  ft. 
aJtawv  th»  top  of  the  tram  car  at  the  shaft  collar.  This  brings  the  chuta 
towkakoM  7  ft.  abo\'e  the  collar  of  the  shaft.  Timber  is  brought  in  at 
Ite  VHMMite  side  of  the  shaft  from  the  tram  car  and  since  the  gage  of  the 
<hM»>  tnck  a  tlie  same  as  the  distance  between  the  dividers,  5  ft.,  there  il 
pfelMjr  uf  ruoQL. 
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T^rpes  of  Cars — Car  Dumps — Cars  for  Special  Purposes^— Accessories 

TYPES  OF  CARS 

Doe  Run  Mine  Car. — The  car  used  in  the  mines  of  the  Doe  Run  Lead 
Co.,  in  southeastern  Missoiui,  is  of  the  type  requiring  dumping  by  a  tipple. 
Under  many  conditions  this  is  not  much  of  a  drawback,  and  such  cars, 
in  which  the  body  and  wheels  are  tied  tight  together,  are  much  cheaper 
to  keep  in  repair  than  are  those  pivoted  to  a  wheel  truck  so  as  to  allow 
dumping  at  any  place.  Moreover,  they  are  cheaper  in  iSrst  cost.  In 
order  to  permit  placing  the  wheels  under  the  body  they  are  fastened  by 
their  axles  to  two  8-in.,  23-lb.  I-beams  riveted  to  the  bottom  of  the  body, 
which  is  of  %-in.  plate.  Fig.  329.  The  sides  of  3^-in.  plate  are  riveted 
to  this  bottom  plate  without  any  reinforcement  at  the  lap.  The  top  of 
the  car  is  reinforced  by  a  3  X  3^-in.  strap,  while  4  X  K-i^*-  pieces  are 
put  on  the  inside  of  the  ends  of  the  car  to  strengthen  them  and  to  dis- 
tribute the  strains  that  come  from  the  draw  rings  over  a  larger  area  of 
the  end  plates.  These  draw  rings  are  used  for  making  up  trains  and  for 
mule  haulage.  The  wheel  base  is  18  in.  and  the  wheels  are  fitted  with 
Whitney  roller  bearings.  A  peculiarity  of  the  body  is  that  it  is  nearly 
square. 

Round-bottom  Car. — In  Fig.  330  are  shown  the  details  of  the  mine 
car  used  by  the  St.  Louis  Smelting  &  Refining  Co.  in  southeastern  Mis- 
souri. The  car  is  made  to  dump  by  a  tipple  arrangement.  It  has  a 
semicylindrical  bottom,  to  which  the  cast-iron  bearings  are  bolted,  no 
truck  being  used.  The  body  is  made  by  riveting  together  plates  34  in. 
thick.  There  are  five  of  these  plates;  the  bottom  plate  B',  the  two  side 
plates  B,  and  the  two  end  plates  A.  The  side  plates  and  the  semicylin- 
drical bottom  plates  are  lap-jointed,  while  the  end  plates  are  riveted  with 
their  flanges  inside  the  side  and  bottom  plates.  These  end  plates  are 
flanged  at  the  boiler  works  where  they  are  cut,  but  the  rest  of  the  building 
of  the  body  is  done  at  the  company's  shops.  If  desired,  the  plates  could 
be  joined  together  by  angle  irons  which  would  stiffen  the  car  somewhat 
more  than  the  manner  shown.  Around  the  top  of  the  car  there  is  a 
stiffening  band  of  34  X  23^-in.  iron. 
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rnese  oars  nave  a  capacity  ot  approximately  20  cu.  ft.  and  hold  abou 

1  ton  of  lead  ore,  the  gangue  of  which  is  a  niagiiesian  limestone.     The; 

!  made  to  be    rammed  by  hand  or  pulled  in  trains  either  by  mule  or  b; 

ric  motor.     On  that  account  hooking  rings  C  are  provided  at  eacl 

.     These  are  U-botts  of  J^-in.  iron,  put  through  the  body,  with  stiffen 

i  plates  of  }i-in.  iron  18  in.  square  put  on  the  latest  cara  to  spread  the 

strain  of  the  pull  over  a  larger  portion  of  the  front.     These  U-bolts,  oi 
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hooking  rings,  are  made  with  collars  welded  on,  so  that  they  can  be  rivetec 
tight  to  the  body  of  the  car.  Cast-iron  bumpers  D  are  riveted  to  thi 
body  at  its  bottom,  where  the  strain  of  the  bump  will  be  distributed  di 
rectly  to  the  reinforcement  afforded  to  the  ends  by  the  riveting  flangef 
The  beiiriiigs  E  for  the  wheels  are  connected  direct  to  the  body  of  th 
car  by  brackets.  These  bearings  arc  of  the  Anaconda  type,  the  whed 
being  mounted  tight  and  the  axles  cut  in  two  at  the  middle.     The  axle 
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are  held  in  by  the  forks  F.  The  opening  in  the  journal  is  closed  by  a  plate 
fastened  by  four  cap  screws.  A  hole  ia  cut  in  it  for  shooting  in  the  oil 
with  a  squirt  gun,  such  as  is  used  in  watering  holes  in  stopes,  the  intention 
bang,  however,  since  the  oil  works  through  the  bearing  rather  rapidly, 
to  use  grease  in  the  future. 

Heavy  End-dump  Car  (By  H.  L,  Botsford). — Kg.  331  shows  a  tram 

car  tor  underground  use.     It  is  used  in  connection  with  motor  tramming, 

although  it  is  equally  well  adapted  to  hand  work.     The  car  is  constructed 

i     vith  false  bottom,  or  lining  plate,  which  is  removable,  and  which  can 

be  changed  end  for  end  when  the  front  end  of  the  plate  is  worn  out.     The 


tfuck  is  of  wood  and  can  be  readily  constructed  by  a  mine  carpenter  and 
blacbmith. 

Copper  Range  Car  (By  Claude  T.  Bice). — The  ore  car  used  at  the 
Baltic,  Triraountain,  and  Champion  mines,  is  in  many  respects  the  best 
■nine  car  in  the  Lake  Superior  copper  district.  The  body  of  the  car, 
%■  332,  is  long  and  low  so  that  shoveling  into  it  is  easy,  and  as  the  front 
ead  is  open  and  the  back  end  somewhat  lower  than  the  sides,  it  is  much 
easier  to  fill  it  than  some  of  the  better  known  types  of  cars.  Its  capacity 
is  2}^  tons  of  the  Lake  Superior  ore,  which  when  broken  measures  20  cu. 
ft.  per  ton.  In  spite  of  the  length  of  the  car  the  wheel  base  is  short,  while 
the  track  gage  is  only  24  in.  These  dimensions  are  unique  in  the  practice 
of  the  Lake  Superior  copper  region.     The  wheels  are  rigidly  attached  to 
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Ihe  truck  and  the  weight  is  evenly  distributed  upon  ttie  wheels  so  that 
the  car  runs  easily.  Bearings  of  the  Peteier  type,  a  modification  of  the 
!T^ation  railroad  bearings  in  which  the  journal  rotates  in  brasses  arc 
I'W  without  waste  in  the  oil  well.  The  oil  receptacle  may  be  drawn  out 
"f  the  solid  bearing  casting  for  filling.  To  prevent  trouble  from  breakage 
"f  the  bearing  castings,  they  are  made  of  malleable  iron.  The  bearings 
are  carried  on  overhanging  extensions  of  the  axle.  Because  of  this  the 
.i.vles  must  be  made  strong. 

Stiffening  plates,  which  also  serve  as  wings  by  which  the  car  is  grasped 
when  being  handled  on  the  turntables,  are  used  on  the  corners  of  the  body. 
As  turntables  are  provided  at  all  the  shaft  stations  the  cars  can  always 
t>e  run  to  the  breast  with  the  front  end  forward  and  the  men  can  shovel 
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into  them  easily.  Leaving  the  front  end  open  requires  the  building  of  a 
rough  wall  of  boulders  across  the  front,  called  by  the  Cornish  miners  a 
"stilling,"  to  hold  back  the  fine  ore,  but  making  it  does  not  take  much 
time.  Doors  were  tried  on  the  cars,  but  it  was  found  that  the  mainte- 
nance was  heavy.  Because  of  the  open  end,  it  is  possible  to  up-end  the 
cars,  put  a  brace  under  the  bodies  and  roll  any  boulders  into  the  front 
end  of  the  car. 

The  truck  was  formerly  made  of  hardwood,  but  that  material  rots 
quickly  underground,  and  the  truck  is  now  made  of  fir,  giving  a  much 
longer  life.  Practically  the  only  maintenance  on  these  cars  is  the  replac- 
ing of  the  trucks.  Owing  to  the  type  of  axle,  the  gage  of  the  track,  the 
Bhort  wheel  base  and  the  even  distribution  of  the  load  on  the  wheels,  as 

J  as  the  excellence  of  the  lubrication,  the  tracks  on  the  levels  may  be 
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laid  at  a  grade  of  3  in.  per  100  ft.  The  tramming  is  generally  done  by 
men  in  pairs.  Because  of  the  length  of  the  car  it  is  not  adapted  to  crooked 
drifts,  although  it  goes  around  curves  without  much  binding. 

Desloge  Car. — ^The  mine  car  used  by  the  Desloge  Consolidated  Lead 
Co.,  in  southeastern  Missouri,  is  shown  in  the  accompanying  illustration. 
The  car  is  of  the  long,  low  type,  which  has  found  favor  in  the  Lake  copper 
and  iron  districts,  due  to  the  ease  and  rapidity  of  loading.  The  Desloge 
car  stands  33  in.  above  the  rail,  is  5  ft.  long,  44  in.  wide  and  has  a  wheel 
base  of  24  in.  The  body  of  the  car  is  made  up  of  %-in.  plates.  It  has 
been  found  that  by  using  a  car  composed  of  several  plates,  as  seen  in  Fig. 
333,  wrecked  cars  are  more  easily  repaired  than  when  fewer  and  larger 
members  are  employed.    All  the  plates  are  cut  to  the  correct  size  at  the 
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Fid.  333. — LOW,  RIGID  CAR  WITH  SPECIAL  AXLES. 

mill,  aiul  arr  a.^siMnbled  and  riveted  at  the  mine,  ^^-in.  rivets,  spaced  6  in. 
mitrr  to  ciMUor,  and  ^4  X  3  X  3-in.  angles  being  used. 

Tho  2-iiK  s(iuaro  axles  have  collars  immediately  behind  the  wheels, 
w  \\\A\  prt'viMit  any  sido  play.  An  unusual  feature  of  the  car  is  that  these 
a\li*'»  i-an  inovi^  up  and  down  in  iron-lined  notches  cut  in  the  truck  timbers, 
•J  III.  w  idt'  and  \\  in.  doop.  This  enables  the  wheels  to  follow  any  vertical 
iiir(|ualilitvs  of  (iir  (rack.  In  order  to  make  the  car  itself  ride  more  easily, 
coil  springs  an^  fitted  in  the  notches  between  the  axles  and  the  truck 
IuiiImms.  The  longitudinal  truck  timbers  project  3  in.  at  both  ends  and 
a«'(  a-,  huinpcrs.  The  car  body  being  fastened  rigidly  to  the  trucks, 
hppirr,  arc  used  in  dumping;  the  cars  have  squirrel-cage  doors  which  per- 
mit I  he  use  t)t'  t  he  spear  tipple.     The  link-and-two-clevis  coupling  arrange- 
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ment  is  generally  iised.  In  order  to  prevent  pins  from  being  lost,  the 
upper  hole  of  the  clevis  is  made  smaller  than  the  lower  one,  the  pin  is  put 
through  the  upper  hole  and  upset  just  enough  to  prevent  it  from  being 
pulled  back,  while  being  still  small  enough  to  go  through  the  lower  hole 
easily. 

Two  Sublevel  Cars  (By  H.  L.  Botsford). — In  the  sublevel  system  of 
mining  on  the  iron  ranges  there  is  need  for  a  special  tram  car  which  can 
be  easily  brought  into  and  removed  from  the  subdrifts.  The  only  access 
to  the  subdrifts  is  usually  by  a  raise  or  winze  through  which  it  is  impossible 
or  inconvenient  to  take  the  main-level  cars. 

Tigs.  334  and  335  show  two  types  of  small  tram  cars  which  are  well 
adapted  to  this  work.  They  are  so  constructed  as  to  be  readily  disman- 
tled for  moving  and  quickly  assembled  again.    A  light  steel  car  is  shown 
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in  Rg.  334.  The  sides  are  bolted  to  the  bottom  and  the  end  to  the  bottom 
and  sides.  The  front  axle  only  is  bolted  to  the  car  box.  The  front  and 
rear  axles  are  connected  by  straps,  so  that  the  box  lifts  off  the  rear  axle 
when  being  dimiped.  A  wooden  car,  built  with  detachable  sides  and  end, 
is  shown  in  Fig.  335.  The  truck  is  hinged,  and  only  the  front  half  is 
fastened  to  the  car  box.  The  sides  of  the  car  are  provided  with  cleats 
which  fit  into  stirrups  bolted  to  the  bottom  planking. 

Pickands-lklather  Sublevel  Car. — The  accompanying  drawing.  Fig. 
336,  represents  the  standard  car  designed  for  sublevel  work  in  the 
Pickands,  Mather  &  Co.  properties  on  the  Mesabi  range.  The  nature  of 
the  work  is  such  that  cars  must  be  of  a  size  to  permit  easy  handling  in 
oarroWy  erushed  drifts  and  around  sharp  curves.  The  car  shown  has  a 
capacity  pf  20  cu.  ft.  which  is  equivalent  to  about  a  ton  of  loose  ore. 
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IB  an  advantage  in  keeping  a  record  of  the  work  performed  by  vs 
gangs.  The  truck  is  made  strong  to  withstand  rough  usage  and  the  boij; 
can  be  easily  straightened  if  accidentally  dropped  down  a  chute.  Th 
tipping  device  is  placed  near  the  center  of  the  car,  which  makes  it  eas"^ 
to  dump.  The  length  of  the  car,  5  ft,,  in  proportion  to  its  wheel  baa 
is  a  noteworthj'  feature.  It  is  also  comparatively  low,  for  its  breadth  an 
length,  which  renders  shoveling  easier.  The  car  will  dump  only  towar 
the  front.  The  12-in.  wheels  turn  on  the  axles.  The  axles  are  rigidl; 
attached  to  the  sills,  which  are  made  of  channels  and  braced  by  plat6 
over  the  top  and  on  one  end. 

Federal  Gable-bottom  Car. — Fig.  337  shows  the  details  of  the  gablfl 
bottom  car  used  on  the  electric  haulageways  at  the  No.  1  shaft  of  th 
Federal  Lead  Co.  in  southeastern  Missouri.  This  ear  has  a  capacity  c 
28  cu.  ft.  The  locking  mechanism  is  worthy  of  mention,  as  it  is  rapid  ao 
easy  to  operate.    It  consists  of  the  shaft  F  to  which  the  double  lever  D  a. 


the  operating  lever  A  are  keyed.  To  the  ends  of  the  double  lever  D  am 
pinned  the  door  levers  B  and  C,  which  are  bent  to  let  their  pin  connections 
with  lever  D  come  into  dead-center  positions  with  respect  to  the  pins  E  when 
the  doors  are  shut,  thus  locking  the  doors.  The  outer  ends  of  each  of  the 
door  levers  B  and  C  go  over  the  pins  E,  which  are  bolted  to  the  doors  of' 
the  car.  Each  end  of  the  car  is  fitted  with  the  locking  mechanism,  but  ai 
levers  D  of  both  ends  are  keyed  to  the  same  shaft  F,  the  unlocking  of  out 
end  of  the  car  also  unlocks  the  other  end.  The  bar  used  in  removing  anj 
boulders  that  hang  up  in  the  car  may  be  used  to  trip  the  locking  mechan- 
ism by  catching  the  link-bolt  of  one  of  the  locking  arms  and  giving  it  an 
upward  lift.  This  is  more  convenient  and  easier  than  the  use  of  the 
locking  lever  A  for  opening  and  closing  the  doors.  In  fact,  the  lever  A 
may  he  entirely  omitted  if  desired.  The  locking  mechanism  is  made  of 
ca-st  steel. 

Double-truck  Gable-bottom  Car.— Fig.  338  illustrates  a  tar  designed 
for  use  on  the  stockpile  trestle  of  the  Kennedy  mine  on  the  north  Cuyum 


iroa  range.  The  car  will  hold  100  cu.  ft.,  or  about  6  tons  of  ore.  The 
electric  locomotive  in  uso  on  the  trestle  will  handle  cjno  ear  per  trip.  The 
body  uf  the  car  is  hopper-shaped  with  a  gable  through  the  center  and  two 
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side  doors  swinging  out  and  up.  The  ends  of  the  hopper  are  pitched  at 
60"  and  the  gable  is  about  50°,  these  steep  pitches  being  necessary  from 
the  fact  that  the  ore  is  sticky  and  hangs  to  a  flat  slope.     It  is  possible  also 


no.  338. — BAFis-DrunNo  6-ton 


that  in  the  coldest  weather  the  ore  may  freeze  slightly,  which  would  cause 
it  to  stick  to  the  car.  The  inside  of  the  body  is  protected  with  a  2-in. 
lining  of  wood.  The  two  aide  gates  give  an  extremely  fast  discharge, 
Hnce  they  provide  about  a  maximum  opening  for  the  passage  of  the  ore. 
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It  is  extremely  important  that  the  cars  dump  quickly,  as  it  will  tax  the 
capacity  of  the  system  to  handle  the  ore  as  fast  as  it  is  hoisted  at  best,  the 
trestle  being  unusually  long  considering  the  size  of  the  mine.  The  double 
trucks  make  it  possible  to  swing  the  entire  body  in  between  and  thus  keep 
it  lower  and  more  stable.  The  company  itself  manufactures  everything 
but  the  trucks. 

Middle-dump  Mine  Car  (By  W.  W.  Shelby).— The  2-ton  middle-dump 
mine  car,  shown  in  Fig.  339,  has  been  in  service  for  years  at  the  Smuggler- 
Union  mine.  The  sides  and  bottom  are  34-in.  iron  and  are  held  together 
by  2  X  2  X  %-in.  angle  irons.  A  13^  X  M-ii^-  strap  is  riveted  around 
the  top  of  the  car.  The  chain  across  the  top  at  the  middle  prevents  de- 
formation and  makes,  the.  pivots,  about  which  the  car  dumps,  more  rigid. 
Three-inch  planks  are  used  for  lining  the  bottom  and  for  bumpers,  the  rest 
of  the  car  being  entirely  of  iron.     In  order  to  dump  the  car,  lever  A  is 
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KH;.    IJ.'{1). — SMUGGLER-UNION   CAR  THAT  BREAKS   IN   THE    MIDDLE. 


knockcnl  to  one  side  and  latch  B  forced  upward  by  a  light  blow  from  a  pick 
(»r  a  sIukIo  jack;  the  car  will  then  break  in  the  middle,  dropping  the  ore  into 
l»(M'k(»ts  or  bins  beneath  the  track.  The  trucks  are  so  spaced  that  the  load 
l»r(\\(HMi  (luMH  is  only  a  little  greater  than  that  in  the  ends,  thus  avoiding 
imduo  si  rain  upon  the  latch  and  its  safety  lever.  The  truck  has  fixed 
whrrls  and  is  unusual  in  that  there  is  no  bottom  half  of  the  journal,  the 
liiwi'i  \\\M  of  (lio  axle  being  exposed.  A  U-boIt  extending  beneath  the 
M\l«'  huKIs  (lu^  whools  to  the  truck  when  the  car  is  lifted  from  the  track. 
rhoir  tars  (liat  oome  to  the  surface  are  automatically  oiled  by  passing 
o\  n  I  \\i>  rolIiMs  of  such  dimensions  and  so  placed  between  the  rails,  that 
\\\v  U^\\rv  parts  of  the  axles  beneath  the  bearings  touch  them  in  passing. 
I  In  M'  wiMuIrn  oiling  rollers  are  free  to  revolve;  a  sack  or  cloth  is  tacked  on 
I  III  II  » iniimlVirnccs,  and  being  suspended  in  a  tank  of  oil,  they  are  them- 
.M  l\t  .  auhmiatually  oiled  and  furnish  a  good  lubricating  surface  to  the 
ij.'.l. ..       riu-  I'urs  are  coupled  by  chains. 
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Red  Jacket  Car. — The  car  shown  in  Fig.  340  is  used  at  the  Red  Jacket 
shaft  of  the  Calumet  &  Hecla  company  in  the  copper  district  of  Michigan. 
The  most  interesting  feature  of  the  car  is  the  manner  of  reinforcing  the 
bottom.  Two  plates  are  used,  bolted  together  to  form  a  beam,  with  a 
filling  of  wood  to  give  stiffness.  The  top  plate  is  %  in.  thick  while  the 
bottom  plate  is  }^  in.  thick,  with  wood  filling  2  in.  thick  at  the  center. 
The  gage  of  the  track  is  48  in.  and  the  car  has  a  capacity  of  2}^  tons  of 
conglomerate  ore.  This  car,  owing  to  the  construction  of  the  bottom, 
carries  the  load  without  strain,  although  the  wheels  are  carried  by  trun- 
nions fastened  to  the  sides  of  the  car  instead  of  by  axles  extending  clear 


FIG.   340.— CALUMBT  ft    HECLA    CAR  WITH   VhEELS   ON  TRUNNIONS. 


under  the  body.  This  is  partly  because  of  the  limits  on  size  imposed  by 
the  size  of  the  cages  in  the  Red  Jacket  shaft,  and  partly  because  the  body 
of  the  car  had  to  be  kept  as  low  as  possible,  for  use  with  rope  haulage. 
Axles  x^uld  not  be  used  and  have  the  cars  at  the  desired  capacity.  The 
car  is  fitted  with  doors  at  each  end  to  aid  in  loading  boulders  from  the 
floors  of  the  drifts  when  cutting-out  stoping  is  being  done,  although  most 
of  the  ore  after  stoping  proper  begins  is  loaded  from  chutes.  As  the  car 
is  used  on  the  rope  haulage  levels,  buffers  are  provided  at  the  corners. 
The  car  is  dumped  by  a  chain  coming  down  from  an  air  cylinder  over  the 
measuring  pockets  at  the  shaft.  These  cars  stand  up  to  the  work  well  and 
no  trouble  comes  from  bowing  of  the  bottom.  The  same  design  of  bottom 
is  used  for  the  7J^-ton  cars  serving  the  underground  bins  at  Osceola  No. 
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13  ahaff ;  here  t  he  track  has  a  gage  of  5  ft,  9  in.  in  order  to  keep  the  car 
low  ami  short  for  dumping. 

End-dumping  Stockpile  Car  of  Wood  (By  E.  W.  R.  Butcher)  .—Fig. 
341  shows  a  stockpile  car  of  the  front-dump,  turntable  type,  used  by  the 
Republic  Iron  &  Steel  Co.  at  some  of  its  mines  on  the  Meaabi  range.  The 
siieofthecar  varies  with  the  size  of  skip  used.  It  is  handled  by  an  electric 
motor  to  which  it  is  attached  with  an  iron  bar  IJ^  X  4  in.  by  8  ft,  Thia 
bar  acts  as  a  protection  to  the  motor  when  the  car  goes  over  the  end  of  the 
stockpile.  The  car  is  built  largely  of  wood;  all  of  this  is  oak,  which,  al- 
though much  more  expensive  than  pine,  needs  less  repair  and  is  cheaper  in 
the  end.  The  bottom  of  the  car  is  lined  with  a  3^-in.  iron  plate.  Form- 
wiy  the  bottom  Uiiing  consisted  of  1-in.  plank,  but  this  had  to  be  replaced 
too  frequently.  The  release  handle,  operating  in  about  the  usual  manner, 
allows  the  car  to  dump  on  its  hinge  and  opens  the  door  at  the  same  time. 
Should  the  car  not  dump  of  itself,  a  wooden  lever  arm  is  placed  in  the 


'lump  socket  on  the  side  and  the  car  raised  until  it  does  dump.  The 
4  X  S-in,  timbers  on  either  side  of  the  hinge  act  simply  to  steady  the  car. 
The  king  bolt  for  the  turntable  is  not  fastened  to  the  truck;  this  allows 
it  to  pull  out  and  release  the  body  of  the  car  from  the  truck  when  it  goes 
over  the  edge  of  the  stockpile.  It  has  been  found  less  trouble  to  get  back 
ihe  body  of  the  car  after  it  has  gone  entirely  over  the  pile,  than  to  get  the 
truck  and  car  back  when  they  are  hanging  on  the  edge.  To  release  the 
car  for  swinging,  arm  A  is  raised;  until  it  is  thus  raised,  a  1  X  l}i-in. 
extension  at  its  bottom,  fitting  under  a  block,  prevents  the  car  from  rising, 
while  this  same  extension,  together  with  the  vertical  portion  of  the  arm, 
Lh  held  so  as  to  prevent  any  side  motion.  When  the  car  is  swung  back 
again  to  normal  position,  the  arm  falls  by  itself  into  its  place.  The  four 
corner  bolts  which  hold  the  bottom  plate  B  to  the  bed,  also  hold  the 
journal  boxes,  thus  eliminating  four  bolts.  The  5-in,  iron  washer  on  this 
plate  gives  a  smaller  friction  resistance  to  turning  and  can  be  easily  re- 
placed when  worn. 

Surface  Tram  Car. — Fig.  342  shows  a  not  uncommon  type  of  tram  car 
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around  the  iron  ranges  for  use  on  the  surface  to  handle  skip-hoiBted 
material.  It  if  of  the  end-dump,  turntable  type  and  is  constructed 
chiefly  of  wood;  it  is  rather  lower  than  those  frequently  used.  The 
socket  at  the  rear  end  is  for  the  insertion  of  the  dumping  bar.  The 
manner  of  suspendii^  the  door  some  distance  above  the  top  of  the  cat 
ifl  noteworthy. 

CAR  D1TMPS 

Rack-And-^nlon  Front-rotating  Sump. — In  F^.  343  are  shown  the 
details  of  construction  of  the  dump  or  tipple  used  at  the  mines  of  the  Bt, 
Louis  Smelting  &  Refining  Co.  in  southeastern  Missouri,  for  duminni 
cars  made  with  the  truck  fastened  rigidly  to  the  body.  In  this  tippk 
the  cradle  proper  canning  the  car  wheels  rides  ahead  on  a  framew(ul 


PIG.   343.— ARABLE  DUMP 


before  it  dumps  the  car.  The  frame  pieces  on  which  the  cradle  travd 
end  in  hooks  or  homs  that  catch  the  cradle  and  keep  the  car  from  goin, 
clear  over;  conaequently,  no  reliance  has  to  be  placed  upon  a  chain  fas( 
ened  to  a  crossliar  of  the  cradle  and  anchored  to  a  tie  of  the  track  o 
fastened  in  some  other  way  to  solid  ground.  This  type  of  dump  is  somf 
what  more  expensive  than  the  type  in  which  the  cradle  swings  on  it 
axle  and  does  not  travel  forward. 

The  frame  on  which  the  cradle  travels  is  made  up  of  two  casting 
bolted  to  timbers  running  out  across  the  chute  into  which  the  ore  is  t 
be  dutnpcd.  The  castings,  as  stated,  have  horns  that  come  up  and  hoc! 
over  the  wheels  of  the  cradle  and  since  the  cradle  wheels  have  teeth  whicl 


CARS  427 

flesh  with  teeth  on  the  frame  castings,  the  cradle  can  turn  up  only  a 
ertain  distance.  These  teeth  do  not  cany  the  weight  of  the  cradle,  for 
he  casting  extends  up  to  form  a  track  ledge  slightly  higher  than  the  tops 
f  the  teeth  on  which  the  wheels  of  the  cradle  roll.  The  function  of  the 
eeth  is  only  to  regulate  the  forward  motion  of  the  cradle  wheels  and  keep 
hem  even  as  well  as  to  limit  the  end  of  the  dump  when  the  wheels  strike 
he  hooks  of  the  frame  pieces.  The  cradle  dump  wheels  A  are  fastened 
0  the  cradle  frame  by  bolts  that  pass  through  slots  in  the  crossarms  of 
he  wheels.  In  this  way  it  is  possible  to  level  the  cradle  frame  with 
espect  to  the  dump  wheels.  The  cradle  frame  is  composed  of  the  two 
Toss-bracesB  to  which  the  dump  wheels  are  bolted  and  to  which  the  track 
traps,  and  the  loops  C,  for  catching  the  car  wheels,  are  riveted.  A  center 
itrap  D  is  fastened  to  the  bridle  strap  £,  which  extends  forward  to  catch 
he  front  of  the  car  and  take  part  of  the  strain  that  would  otherwise 
*ome  down  to  the  loops  C,  while  the  car  is  dumping.  In  case  the  cats  will 
aot  right  themselves  after  they  have  dumped,  it  is  customary  to  fasten 
weights  to  the  back  cross-strap  B.  The  track  straps  C,  of  course,  extend 
back  farther  than  the  rest  of  the  dump  so  as  to  join  with  the  rails  of  the 
track  leading  up  to  the  tipple.  When  the  car  has  righted  itself  and  the 
cradle  has  run  back  to  its  proper  position  on  the  frame,  these  drop  down 
upon  a  crosspiece  of  iron  so  that  they  come  just  level  with  the  tops  of  the 
rails  of  the  approach. 

The  dump  illustrated  is  designed  for  a  1-ton  car  of  the  usual  type 
used  in  hand  tramming  at  mines.  The  drawing  gives  the  manner  of 
proportioning  the  different  members  of  the  cradle  and  frame  so  that  they 
will  stand  up  to  the  strain  of  the  work,  but  the  dimensions  of  the  cradle 
have  to  be  changed,  of  course,  to  suit  the  dimensions  of  the  individual 
car  that  they  are  to  serve.  The  dump  is  made  of  cast  steel;  it  has  been 
in  use  for  several  years  and  works  satisfactorily.  Some  trouble  has  been 
experienced  owing  to  the  occasional  breaking  of  a  hook  leg  when  a  car 
ha.s  been  run  into  the  dump  with  more  than  ordinary  force. 

Simple  Cradle  Dump  (By  Claude  T.  Rice). — In  the  accompanying 
illustration,  Fig.  344,  are  shown  the  details  of  the  car  dump  used  at  the 
Doe  Run,  the  St.  Joseph,  the  Federal  and  some  of  the  other  mines  in  the 
Plat  River  district  of  Missouri,  where  the  ore  is  hoisted  to  the  siurface  in 
ears.  This  tipple  is  made  entirely  of  iron,  and  as  shown  in  the  drawing, 
is  designed  for  dumping  a  1-ton  car.  The  iron  bars  that  serve  as  rails 
run  back  to  a  sole  plate  under  the  track  rails  leading  up  to  the  dump  so 
that  the  bars  will  come  flush  with  the  tops  of  the  rails.  The  other  enda 
of  these  bars  are  bent  and  brought  back  far  enough  to  come  over  the 
tops  of  the  back  wheels  when  the  car  has  been  run  forward  on  the  dump. 
To  strengthen  these  loops  they  are  tied  to  the  lower  part  of  the  cradle  by 
two  straps,  offset  to  the  outside.     The  dump  is  so  proportioned  that  the 
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center  of  gravity  of  the  loaded  car  will  be  slightly  ahead  of  the  rotating 
shaft  of  the  dump,  when  the  car  wheels  are  engaged  by  the  loops,  yet  not 
far  enough  ahead  but  that,  after  the  ore  has  run  out,  the  weight  of  the 
back  rails  of  the  dump  will  be  enough  to  put  the  car  and  tipple  back  into 
a  horizontal  position.  Consequently  the  proportions  have  to  be  made 
according  to  the  dimensions  of  the  cars  used;  the  drawing  shows  only  the 
general  design  of  a  style  of  tipple  that  has  given  excellent  service  after 
years  of  use.  To  prevent  the  tipple  or  dump  from  turning  ao  far  that  it 
cannot  right  itself,  a  chain  is  tied  to  the  back  and  is  fastened  to  the  floor 
above  the  bin  into  which  the  ore  is  being  dumped. 
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Tipple  for  Seven-car  Train  (By  J.  R.  McFarland). — At  the  Cactus 
mine  of  the  South  Utah  Mines  &  Smelters,  a  dump  was  operated  which 
unloaded  seven  4-ton  cars  at  a  time.  The  dump  consisted  of  a  steel 
cylintlrical  framework  of  a  length  equal  to  seven  cars,  which  rested  on  four 
pairs  of  rollers,  as  shown  in  Fig.  345.  Hails  on  which  the  cars  ran  in  were 
lai<l  in  tlio  bottom.  Two  angle  irons  extended  the  full  length  on  the  in- 
side of  the  top  in  such  a  position  as  to  embrace  the  tops  of  the  cars,  as 
can  he  si'cn  in  tlie  illustration.  An  air-driven  engine  placed  opposite 
the  side  of  the  cylinder,  drove  a  drum  carrying  a  wire  rope  which  was  also 
wrapped  around  the  cyUiider.     The  motor  brought  a  train  of  14  cars 
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from  the  mine  and  backed  seven  cars  into  the  dump,  the  engine  was 
started  and  the  cylinder  rolled  over  to  the  position  shown  in  the  lower 
flrawing,  with  the  inverted  cars  resting  on  the  angle  irons  inside  the  frame. 
Ii  was  then  rolled  back,  righting  the  cars,  which  were  run  out  by  the  motor, 
::u(i  the  other  seven  cars  run  in  and  dumped.  This  arrangentent,  which 
priived  itself  a  valuable  tioiesaver,  was  built  by  Silver  Bros.,  Salt  Lake 
lity,  Utah. 


Tipple  for  3-ton  Car. — The  complete  turnover  tipple,  shown  in  Fig, 
346,  was  designed  to  unload  the  3-ton  end-closed  cars  used  in  the  magne- 
tite mines  at  Mineville,  N.  Y,  The  position  of  the  tipple  axles  depends 
'ipon  the  style  of  car  to  be  dumped.  The  train  of  cars  is  uncoupled  some 
ili^tance  from  the  tipple  and  dropped  by  gravity  to  the  tipple,  where  they 
turn  through  an  angle  of  almost  180"  to  dump.  The  cars  are  righted  by 
appl}-ing  preesuK  to  the  band  brake,  until  the  projecting  rails  rest  on  the 
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>*  X  8-in.  rail  block.  The  cars  after  dumping  are  started  from  the  tipple 
i>y  hand  and  the  grade  from  the  tipple  takes  the  cars  to  the  "empty" 
=pur  by  gravity. 

Spear-type  Dump. — In  Fig.  347  are  shown  the  details  of  the  construc- 
tion of  the  fipear  type  of  car  dump  which  is  used  in  many  coal  mines, 
hut  whirh  is  not  so  frequently  seen  at  metal  mines.  It  is  used,  however, 
by  the  Deeloge  Consolidated  Lead  Co.  in  southeastern  Missouri. 
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type  of  dump  hEis  its  advantage,  especially  when  low,  long  cars  are  used. 
Any  car  that  ia  to  be  dumped  with  a  spear  type  of  tipple  must  be  fitted 
with  a  squii-rel-cage  tj'pe  door,  and  this  door  must  have  a  loop  extending 
above  it  for  catching  on  the  spear,  so  that  it  will  be  raised  in  respect  to  tbe 
body  of  the  car  as  the  tipple  dumps  the  load.  The  long  car  body  has  a 
good  deal  of  side  movement  from  variations  in  the  way  that  the  car  u 
seized  with  respect  to  the  rails;  therefore  the  loop  for  the  spear  should  be 
at  least  10  in.  wide,  and  8  in.  high. 

In  the  spear  type  of  tipple  the  car  body  is  dropped  enough  by  thft 
cradle  so  that  the  bottom  of  the  car  assumes  an  angle  greater  than  tha 
angle  of  repose  of  the  material.     The  front  of  the  body  then  strikes 
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erosspiece  or  the  floor,  so  that  it  cannot  tip  farther.  In  rigging  up 
dump  at  a  chute  where  the  roof  is  so  high  that  the  spear  cannot  be  su 
pended  from  it,  two  uprights  are  carried  up  from  the  stringers  which  sit^ 
port  the  cradle  bearings.  These  uprights  lire  fastened  by  a  single  bolt  in 
each  side;  on  these  two  bolts  the  uprights  can  turn  as  on  pivots.  Angle 
braces,  also  fastened  by  a  single  bolt  at  each  end,  secure  the  uprights 
from  pushing  forward  when  the  door  strikes  the  spear.  When  blasting 
near-by,  the  bolts  of  the  strap  braces  can  be  taken  out  and  the  whole 
frame  lowered  down  on  the  ground  where  it  will  not  Ije  damaged  by 
flying  rocks.  The  front  support  of  the  spear  must  be  arranged  so  that  it 
will  slide  back  on  the  spear  and  Uft  up  the  free  end,  as  the  car  comes  for- 
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ward  into  the  dump.  The  spear,  furthermore,  must  catch  the  loop  on  the 
ear  door  a  little  ahead  of  the  tipping  of  the  car,  so  that,  if  for  any  reason 
there  is  a  failure  of  the  spear  to  catch  the  loop,  the  car  will  not  tip  with  the 
door  unlifted,  possibly  causing  trouble  through  overbalancing  of  the  car. 
Stiblevel  Car  Dump  (By  L.  D.  Davenport). — Various  kinds  of  tipples 
for  end-dump  cars  have  been  tried  in  the  Chisholm,  Minn.,  mines  at 
different  times.  Most  of  these  required  frequent  repairing,  and  trouble 
was  caused  by  fine  ore  getting  under  the  rockers.  Cars  hinged  so  that 
they  would  dump  without  the  wheels  leaving  the  track  were  also  used  at 
one  time.  One  of  the  objections  to  these  cars  was  the  inconvenience  in 
taking  them  from  one  level  to  another.  At  present  all  sublevel  cars  are 
made  with  the  boxes  fastened  directly  to  the  trucks.  These  cars  are  of 
25-  and  41-cu.  ft.  capacity  with  14-in.  wheels  running  loose  on  the  axles. 
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¥iS-  348  shows  a  typical  car  dump  as  made  at  present.  The  rails  are 
cut  off  18  in.  back  from  the  raise  and  a  collar-piece  of  round  timber  is 
hitched  into  the  ground  at  the  edge  of  the  raise.  A  dumping  b^  is 
placed  4  ft.  6  in.  above  this  collar  and  parallel  to  it.  The  loaded  car  comes 
down  the  track  and  just  before  reaching  the  dump  the  miner  throws  the 
lever  which  unfastens  the  car  door,  the  front  wheels  drop  about  4J^  in., 
the  front  end  of  the  truck  strikes  the  collar-piece  and  the  car  dumps  at  an 
angle  of  about  45°.  The  dumping  bar  prevents  any  chance  of  the  car's 
going  into  the  raise.  This  bar  is  sometimes  made  of  a  short  piece  of  rail. 
Poles  or  short  pieces  of  rail  are  hitched  across  the  raise  to  prevent  anyone 
from  falling  through.  These  poles  are  placed  low  enough  to  allow  plenty 
of  room  for  the  car  door  to  swing  open.  After  the  car  has  dumped,  one  or 
two  miners  grasp  the  handle  at  the  rear  end  and  with  one  pull  the  rear 
wheels  come  down  on  the  track,  the  front  wheels  are  lifted  clear  of  the 


Mjnd  and  ss  the  car  moves  back  at  the  same  time,  the  front  wheels  alsa  1 
He  down  on  the  rail.  This  dumping  arrangement  for  eud-dump  cars  I 
feimple,  safe,  easily  made  and  requires  little  repairing. 


I 


CARS  FOR  SPECIAL  PURPOSES 


Combtaed  Transfer  and  Dump  Car. — -In  the  accompanying  drawing, 
5.  349,  is  shown  the  couslruclion  of  the  transfer  cars  used  at  the  shafts 
the  St.  Louis  Smelting  &  Refining  Co.  in  southeastern  Missouri.  The 
I  is  hoisted  to  the  surface  in  1-ton  cars  on  single-deck  cages,  and  at  the 
rface,  instead  of  tramming  the  ore  cars  to  the  bins  by  hand,  they  are 
t  on  transfer  cars  which  are  equipped  with  motor  drive.  The  method 
B  its  advantages  and  its  disadvantages,  but  the  construction  of  the  trans- 
■  car  is  interesting  as  the  idea  is  applicable  to  transfer  cars  used  for  other 
rrposes.  The  frame  A  of  the  car  is  of  cast  steel.  Longitudinal  members 
itend  out  beyond  the  deck  of  the  car  far  enough  to  take  the  bearings  for 
le  wheels.  The  14-hp.  motor  is  mounted  to  drive  the  back  axle,  and 
te  braking  is  clone  on  the  wheels  of  that  axle.  The  controller  is  carried 
n  a  raised  platform  resting  on  a  cast-iron  frame  bolted  to  the  main 
■Bme  of  the  car.  To  the  main  frame  and  running  crosswise  with  it  is 
olted  the  dump  frame  B.  This  dump  is  of  the  rack-and- pinion  or 
■avehng-cradle  type  which  is  especially  good  in  this  class  of  work. 

The  mine  car  is  locked  in  place  by  a  locking  dog  so  that  it  cannot  run 
aek  off  the  cradle.  This  is  shoved  in  place  by  the  lander's  foot  when  he 
uta  the  mine  car  on  the  transfer  car.  The  accidental  dumping  of  the 
■adie  is  prevented  by  the  hook  H,  which  is  held  up  in  place  against  the 
■adle  by  the  hook  springs  D,  as  shown  in  the  drawing.  The  hook  is 
•yed  to  the  hook  shaft,  as  is  the  operating  lever  arm  E  by  which  the  hook 

pulled  back  off  the  crossbar  of  the  dump  cradle  at  the  proper  time. 
bis  lever  controlhng  the  dump  is  operated  by  the  motorman's  foot.  The 
verF  extending  up  to  the  height  of  the  controller  is  the  brake  lever  which 
operated  by  hand,  thus  allowing  the  brake  to  be  put  on  under  closer 
ifltrol  than  if  a  foot  brake  were  used.  It  is  by  this  brake  that  the  car  is 
apped  even  with  the  landing  tracks.  The  brake  Unk-lever  G,  is  fitted 
th  a  spring  /,  which  holds  the  brake  beam  off  the  wheels.  To  prevent 
e  motorman  from  falling  off  the  car,  a  railing  of  pipe  J  is  carried  around 
e  controller  platform.  A  return  wire  is  used  on  the  trolley  circuit  so 
at  a  double-runner  trolley  pole  is  needed. 

Car-transfer  System  in  Rockhouse. — Figs.  350  to  353  illustrate  a 
alehouse  used  for  ore  crashing  and  storage.  The  ore  is  hoisted  in 
rs  on  cages  instead  of  in  skips,  and  auxiliary  cars  are  used  to  carry  the 
derground  cars  to  the  grizzlies,  dump  them  and  return  them  to  the 
5e.     Fig.  350  shows  a  plan  and  section  of  the  working  floor,  or  feeding 
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t  the  crushers,  together  with  the  caging  or  transfer  floor  around  tiw 

tiatt.     The  loaded  car  is  pushed  from  the  cage,  trtLmmed  a  few  feet,  and 

«.ded  on  the  transfer  car  shown  in  Fig.  351.     Thb  is  in  effect  a  movable 

It  operates  on  a  track  laid  in  a  pit.     The  underground  car 

id  on  this  transfer  car  is  trammed  to  a  point  opposite  the  grizzly, 

«d  over  the  latter  and  trammed  further  to  a  track  leading  at  right 

angles  past  the  shaft.     Here  it  is  pushed  from  the  tipple  transfer  ear  and 

trammed  on  its  own  wheels  to  aaotber  transfer  car,  which  also  operates 
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ill  a  pit  oil  the  oilier  side  of  the  shnft.  Loaded  on  this,  it  is  trammed  to  & 
track  leading  into  the  shaft  on  the  side  opposite  to  that  from  which  it  was 
unloaded  and  is  then  ready  for  loading  on  the  descending  cage.  Fig. 
352  shows  this  second  transfer  car.  Its  peculiar  design  is  for  the  purpose 
of  taking  care  of  tank  cars,  in  which  water  is  hoisted  from  the  mine,  and 
providing  means  of  emptying  the  water  into  a  dischai^  launder.  The 
underground  car  itself  is  shown  in  Fig,  353.  This  method  of  hoisting,  of 
course,  is  far  inferior  to  the  use  of  skips  in  point  of  economy.  Its  usein 
this  case  seems  to  be  a  survival  of  old  practice. 


434 


DETAILS  OF  PRACTICAL  MINING 


floor  for  the  crushers,  together  with  the  caging  or  transfer '  ^. 
shaft.  The  loaded  car  is  pushed  from  the  cage,  trammc  ^fi 
loaded  on  the  transfer  car  shown  in  Fig.  351.  This  is  ir  ^^ 
tipple.  It  operates  on  a  track  laid  in  a  pit.  The  j.9^ 
mounted  on  this  transfer  car  is  trammed  to  a  point  o'  ^i^ 
dumped  over  the  latter  and  trammed  further  to  a  tr  jgt^ 
angles  past  the  shaft.  Here  it  is  pushed  from  the  ti^ 
trammed  on  its  own  wheels  to  another  transfer  car   ig 
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ie  skip  oars.     Because  the  grades  are 

a  front  door.     This  ia  latched  by  the 


i  ear  dumps,  drops  down  on  one  or  two  bracket 

idoor  of  the  car.     Tho  dump  consLsts  of  two  timbers 

be  that  the  rear  end  of  the  car  is  raised  about  4  ft.  in 

■0  ft.,  and  owing  to  the  slow  speed  with  which  the  car 

limp,  no  attempt  is  made  to  ease  the  shock  by  curving 

Tie  raising  of  the  rear  end  of  the  car  raises  the  cable 

h  off  the  brackets,  unlatching  the  doors.     When  the  car 

t  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 

I  door  is  again  locked  in  place. 

w. — The  roller  barrow  shown  in  Fig.  356  has  a  capacity 

Vabout  yi  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 

'ojrow  is  supplanting  the  ordinary  wheelbarroWj  which  must 

fe  used  in  mining  portions  of  the  flat-dipping  orebodies  at 

^.  Y.    The  wide  roller,  which  will  nicely  ride  a  plank,  together 

(w  center  of  gravity,  obviates  the  usual  strain  in  the  wheeler's 

ep  the  barrow  from  tipping  sideways.     The  barrow  ia  generally 
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Car  for  Tramming  Drill  Steel.^ — In  the  Joplin  district  the  ore  i 

trammed  almost  entirely  in  buckets.  These  buckets  rest  upon  low,  flat 
topped  cars  that  are  not  convenient  for  transporting  steel,  dynamitaj 
raachiues  and  other  supplies  about  the  mine.  In  Fig.  354  is  shown  i 
suitable  cai'  for  such  purposes.  The  body  of  the  car  is  raised  high  enougl 
from  the  track  to  be  convenient.     On  top  of  this  is  a  semicircular  racl 


made  of  2  X  J-'i-in.  strap  iron.  It  is  strapped  together  longitudinally  on! 
at  the  top  so  that  iu  tramming  dynamite  to  the  underground  magazine  th 
boxes  can  be  piled  flat  on  the  deck  of  the  body,  which  is  about  12  in.  wit 
The  other  details  of  the  car  are  evident  from  the  drawing. 

Skip  Car  for  Flat  Grades. — The  details  of  construction  of  a  skip  c 
for  flat  grades  are  shown  in  Fig,  355.     These  cars  are  used  in  the  Jopli 
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district,  chiefly  for  transferring  the  ore  from  a  subsidiary  shaft  to  thi 
mil!  hopper  or  bin,  in  some  instances  for  hauling  boulders  up  an  inclini 
to  the  dump,  and  in  other  instances  for  conveying  dewatered  tailings  t 
the  tailings  pile.  In  all  cases  they  are  used  on  a  flat  grade,  so  that  a  fron 
door  is  required  to  hold  the  load  in  place.  The  body  of  the  car  is  made  6 
2-in.  oak,  lined  on  the  inside  with  No.  12  plate  and  held  together  by  irol 
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straps  at  the  end  and  middle.  The  wheels  are  keyed  to  the  axles  and  the 
axles  rotate  in  bearing  pieces  of  hickory.  The  bridle  is  fastened  by  side 
Mraps  />  to  a  crosapiece  of  round  iron  E  at  the  rear  end  of  the  ear.  Guide 
pieces  A  are  bolted  to  the  sides  near  the  front  end,  so  as  to  guide  the 
straps  back  do'mi  the  sides  of  the  car  in  case  they  move  above  the  sides 
wheo  dumping.  Brackets  B  are  al.so  provided  for  the  bridle  straps  to 
rest  on  while  the  car  is  being  filled  and  while  the  cable  is  slack.  As  the 
car  dumps  by  the  raising  of  the  rear  wheels  above  the  line  of  the  track,  the 
tread  of  the  back  wheels  is  made  wider  than  that  of  the  front  wheels. 
This  is  effected  by  putting  two  separate  wheels  on  the  rear  axle,  the  out- 
side wheels  on  each  side  lieing  loose.  On  this  account,  no  special  wide- 
faced  wheels  have  to  be  cast  for  these  skip  cars.  Because  the  grades  are 
flat,  the  cars  have  to  be  fitted  with  a  front  door.     This  is  latched  by  the 


bridle  which,  after  the  car  dumps,  drops  down  on  one  or  two  bracket 
pieces  C,  bolted  to  the  door  of  the  car.  The  dump  consists  of  two  timbers 
put  up  at  such  an  angle  that  the  rear  end  of  the  car  is  raised  about  4  ft.  in 
a  distance  of  about  10  ft.,  and  owing  to  the  slow  speed  with  which  the  car 
is  hoisted  into  the  dump,  no  attempt  is  made  to  ease  the  shock  by  curving 
the  dump  track.  The  raising  of  the  rear  end  of  the  car  raises  the  cable 
and  lifts  the  bridle  off  the  brackets,  unlatching  the  doors.  When  the  car 
is  lowered  back  out  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 
car  falls  and  the  door  is  again  locked  in  place. 

Roller  Barrow. — The  roller  barrow  shown  in  Fig.  356  has  a  capacity 
of  3  cu.  ft.,  or  about  '^  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 
This  tj-pe  of  barrow  is  supplanting  the  ordinary  wheelbarrow,  which  must 
frequently  be  used  in  mining  portions  of  the  flat-dipping  orebodies  at 
Mineville,  N.  Y.  The  wide  roller,  which  will  nicely  ride  a  plank,  t 
with  the  low  center  of  gravity,  obviates  the  usual  strain  in  the  whee 
arms  to  keep  the  barrow  from  tipping  sideways.     The  barrow  is  gene 
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dumped  endways,  the  nose  acting  as  the  turning  point,  and  brakii^  is 
accomplished  by  lowering  the  handles  until  the  roller  boiws  or  rear  end 
of  the  barrow  touch  the  runway.    The  wooden  roller,  boxes  and  handles 


UNDBROHOrND  BINaLE-EOLLEB  BABROW. 


are  easily  replaced  when  broken.     The  ^-in.  boiler  plate  is  cut  from  a 
single  sheet,  bent  to  slope  and  the  laps  riveted. 

Truck  for  Lowering  Timber. — The  truck  shown  in  Fig.  357  is  designed 
for  lowering  timber  into  a  mine  through  an  inclined  shaft;  in  this  particu- 


lar Instance  the  shaft  for  wliich  the  truck  was  designed  had  an  inclination 
of  40°  from  the  horinontal.  The  truck  can  be  readily  made  by  the  mine 
carpenter  and  blacksmith.    Bail,  bridle,  wheels  and  axles,  similar  to  those 
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of  an  ore  skip,  are  uaed.  The  truck  consists  of  a  platform  mounted  upon 
wheels  and  axles.  To  the  back  part  of  the  truck  upright  timbers  are 
attached,  against  which  the  ends  of  the  timbers  being  lowered  rest.  The 
timbers  on  the  platform  are  held  in  place  by  the  side  uprights  of  which 
there  are  three  on  each  side. 

ACCESSORIES 

Car  Wheels  for  Sprag  Brakiog. — In  the  development  of  a  Sat  ore  de- 
posit with  an  extremely  irregular  floor,  such  as  is  found  in  the  lead  district 
of  southeastern  Missouri,  heavy  and  changing  grades  are  frequently  im- 
avoidable.  Where  animal  haulage  is  used  in  such  mines,  some  method  of 
holding  the  cars  in  check  is  necessary.     The  ordinary  brake  beam  does 


Dot  operate  successfully  on  steep  grades  and  the  method  sometimes  used 
of  making  the  animal  help  is  hard  on  the  animal.  The  method  often 
followed  in  such  cases  is  to  design  the  car  wheels  with  heavy  spokes 
between  which  the  driver  shoves  a  pin  so  as  to  lock  or  spr^  the  wheel  and 
cause  the  cars  to  skid  down  the  grade  with  as  many  wheels  locked  as 
necessary.  The  driver  picks  up  the  sprag  pins  at  the  top  of  the  grade  and 
moves  from  car  to  car  locking  the  wheels.  On  the  return  trip  the  pins 
are  thrown  off  at  the  head  of  the  grade.  Cast-steel  wheels  were  used  for  a 
time  by  the  Federal  Lead  Co.,  but  proved  unable  to  withstand  the  severe 
shocks  caused  by  spragging.  This  company  has  now  adopted  manganese- 
steel  car  wheels  of  the  pattern  shown  in  Fig.  358,  These  wheels  are  used 
on  1.4-ton  cars  and  no  trouble  has  been  experienced  by  their  failure. 
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Device  for  Retarding  Speed  of  Cars  (By  John  T.  Fuller).— Fig. 
shows  the  essential  details  of  a  simple  device  for  checking  or  retarding  the; 
speed  of  ears  used  at  the  diamond  mines  in  Kimberley,  South  Africa. 
It  consiBts  of  a  platform  built  of  one  or  more  pieces  of  timber,  bolted  or 
spiked  to  the  ties  between  the  rails,  with  a  slope  at  each  end  as  shown. 
Over  this  platform  wrought-iron  or  steel  plates  J-g  or  }^  in.  thick  are  spiked, 
bolted  or  screwed.  The  height  of  this  platform  above  the  rail  is  juat 
sufficient  to  raise  the;  wheels  of  the  car  free  frora  the  rail  when  the  axles 
come  into  contact  with  the  platform.  The  car  travels  the  length  of  the 
platform  on  its  axles,  its  speed  being  gently  and  gradually  chocked  to  any 
degree  desired  depending  on  the  original  speed  and  the  length  of  the  plat- 
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form.  The  width  of  the  platform  will  depend  on  the  width  C  of  the 
journal  boxes.  The  length  of  the  platform  must  be  determined  by  experi- 
ment for  each  case;  but  this  is  quickly  and  easily  done.  The  length  B  of 
the  inclined  portion  of  the  platform  is  usually  about  3  ft.  and  there  hava 
been  used  at  different  places  platforms  with  the  length  A  frora  10  to  25  ft. 
When  once  properly  adjusted  this  car  check  will  be  found  not  only  simple 
and  economical  but  absolutely  automatic  and  indestructible  under  the 
roughest  usage.  This  device  can,  of  course,  be  used  only  where  the  car 
axles  are  free  to  revolve.  Contrary  to  expectation,  there  has  been  experi- 
enced no  trouble  with  bent  axles  by  using  this  form  of  check. 

Lever  and  Lock  for  Side-dump  Car. — The  typical  car  for  underground 
electric  haulage  on  the  iron  ranges  has  a  gable  bottom  and  side  dump, 
holds  from  2  to  3  tons  and  is  mounted  on  a  single  truck.  The  devices  fw 
locking  and  releasing  the  side  door  are  as  numerous  as  the  companies 
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Oae  of  cbe  best  is  that  used  in  the  Oliver  mines  at  Ely,  Minn., 
i  la  Fit  SiiO.  Two  levers  with  spring  stops,  Bimilar  to  the  brake 
MMX  =011^  £vzTs  ijo.  small  boists,  are  mounted  on  opposite  ends  of  the  car, 
9>  "tat  -me  'mxaois  taA  door.  As  the  train  comes  to  the  pocket,  two 
saea  vaisa  MKtciua  oa  o|^x»ite  sides  of  the  track  and  release  the  levera  so 
as  Tu  -nwa  ae  ioors  » the  cars  pass,  the  operation  being  extremely  rapid. 
TVf  wqOir  *it  the  ort  swings  open  the  door  so  as  to  permit  a  free  discharge 
«>ii  any  xacenal  that  stirks  to  the  bottom  is  released  by  banging  the 
jours  TTpipjidy.  Each  lever  is  keyed  to  a  IJ^-in,  horizontal  shaft  ex- 
:v«(iuac  ;a«  'jra^Ut  of  the  c&r  under  the  inclined  bottom.  This  shaft 
vuras  Ji  riirw  ocM-piece  cast^lOD  boxes  fastened  to  the  underside  of  the 
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1  til  :iK-ixiwvl  position.  Three  hooks  are  also  keyed  to  the 
■i  inis  -ftjjPip?  the  lower  edge  of  the  door.  A  handle,  spring 
V ,.  iiw  acc^fd  to  the  lever  in  the  ordinary  manner,  the  stop 
.K*  «  Ail  ;uv  whifh  is  held  out  from  the  end  of  the  car  by 
.^,^.*ihi  •hivhiwssos  through  a  slot  in  the  lever.  In  locking 
, ,  -  ■.  ?.  Vrw^i  wolt  along  the  arc  and  when  the  stop  enters  a 
.  .v.,f;^i  -it-Ting  ill  tlit'  lever,  keys  and  shaft  to  keep  the 
.^.T>i    .ill'  ■.kvr.     The  arrangement  and  dimensions  are 


-iouiuu  Car  During  Loading. — -\t  the  Kennedy  mine  on  the 

,  ^v.    V  vleviit'  represented  in  Fig.  361  is  in  use  for 

.o.-irtu  irom  a  chute,  in  ca.«cs  where  the  grade  might 

X     *.    o  ruQ  away.     The  drawing  is  an  elevation  taken 

,    -v    I: lit.     The  bar  is  held  to  a  drift  post  by  a  staple 
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and  is  of  such  a  length  that  when  it  is  caught  iu  a  corner  of  the  car,  the 
latter  is  properly  positioned  for  loading  from  the  chute. 

Car-bottom  Straightener. — In  loading  cars  from  stope  chutes,  espe- 
cially where  stoping  is  done  by  the  shrinkage  system,  the  falling  of  large 
pieces  of  ore  batters  the  bottoms  of  the  car  boxes  out  of  shape.  These 
car  bottoms  must  be  straightened  from  time  to  time,  and  in  Fig.  362  is 
shown  a  device  which  works  much  better  than  the  time-honored  sledging 
method.     A  frame,  3  X  7  ft.  in  the  clear,  is  constructed  of  a  6  X  6-iQ. 
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sill,  two  4  X  4-in.  posts  and  a  6  X  6-in.  cap,  the  whole  held  securely 
tc^ther  by  two  ^-in.  tie-rods,  and  firmly  braced.  The  car  box,  the 
bottom  of  which  needs  straightening,  ia  removed  from  its  truck  and 
placed  under  the  frame,  bottom  side  up,  A  single-screw  drill  column  is 
then  set  up  as  shown,  and  pressure  brought  to  bear  on  the  box.  By 
applying  this  pressure  in  two  or  three  places,  if  necessary,  the  bottom  ' 
pressed  back  into  shape  without  the  denting  and  local  strains  which  ale 
ing  would  cause. 


u.^r  (or  the  crushers,  together  with  thp  caging  or  transfer  floor  around  the  i 
,ft.     The  loaded  car  is  pushed  from  the  cage,  trammed  a  few  feet,  and  1 
ded  on  the  transfer  car  shown  in  Fig.  351.     This  is  in  effect  a  movable  j 
,     It  operates  on  a  track  laid  in  a  pit.     The  underground  car 
.ced  on  this  transfer  ear  is  trammed  to  a  point  opposite  the  grizziy, 
u.ped  over  the  latter  and  trammed  further  to  a  track  leading  at  right 
angles  pa«t  the  shaft.     Here  it  is  pushed  from  the  tipple  transfer  car  and 
rammed  on  its  own  wheels  to  another  transfer  car,  which  also  operates 


in  a  pit  on  the  other  side  of  the  shaft.  Loaded  on  this,  it  is  trammed  to  ^■ 
track  leading  into  the  shaft  on  the  side  opposite  to  that  from  which  it  w*^ 
unloaded  and  is  then  ready  for  loading  on  the  descending  cage.  Fiff- 
352  shows  this  second  transfer  car.  Its  peculiar  design  is  for  the  purpow^ 
of  taking  care  of  tank  cars,  in  which  water  is  hoisted  from  the  mine,  anC» 
providing  means  of  emptying  the  water  into  a  discharge  launder.  Th^ 
underground  car  itself  is  shown  in  Fig.  353.  This  method  of  hoisting,  o» 
course,  is  far  inferior  to  the  use  of  skips  in  point  of  economy.  Its  uaeir 
I  his  case  accnis  to  be  a  survival  of  old  practice. 
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Car  for  Tranmung  Drill  Steel. — In  the  Joplin  district  the 
trammed  almost  pntirply  in  buckets.  These  buckets  rest  upon  low,  flat- 
topped  cars  that  are  not  convenient  for  transporting  steel,  dynamite, 
machines  and  other  supplies  about  the  mine.  In  Fig.  354  is  shown  a 
suitable  car  for  such  purposes.  The  body  of  the  car  is  raised  high  enough 
from  the  track  to  be  convenient.     On  top  of  this  is  a  semicircular  rack, 
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made  of  2  X  j^^-in.  strap  iron.  It  is  strapped  together  longitudinally  onl] 
at  the  top  so  that  in  tramming  dynamite  to  the  underground  magazine  the 
boxes  can  be  piled  flat  on  the  deck  of  the  body,  which  is  about  12  in.  wide. 
The  other  details  of  the  car  are  evident  from  the  drawing. 

Skip  Car  for  Flat  Grades. — The  details  of  construction  of  a  skip  ca 
for  flat  grades  are  shown  in  Fig.  355.     Those  cars  are  used  in  the  Joplii 


district,  chiefly  for  transferring  the  ore  from  a  subsidiary  shaft  to  the 
mill  hopper  or  bin,  in  some  instances  for  hauling  boulders  up  an  int 
to  the  dump,  and  in  other  instances  for  conveying  dewat«red  tailings  to 
the  tailings  pile.  In  all  cases  they  are  used  on  a  flat  grade,  so  that  a  froat 
door  is  required  to  hold  the  load  in  place.  The  body  of  the  car  is  made 
2-in.  oak,  lined  on  the  inside  with  No.  12  plate  and  held  together  by  iron 
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straps  at  the  end  and  middle.  The  wheels  are  keyed  to  the  axles  and  the 
axles  rotate  in  bearing  pieces  of  hickory.  The  bridle  is  fastened  by  side 
straps  D  to  a  crosspieee  of  round  iron  E  at  the  rear  end  of  the  car.  Guide 
pieces  A  are  bolted  to  llie  sides  near  the  front  end,  so  as  to  guide  the 
straps  back  down  the  sides  of  the  car  in  case  they  move  above  the  sides 
when  dumping.  Brackets  B  are  also  provided  for  the  bridle  straps  to 
rest  on  while  the  car  is  t>eing  filled  and  while  the  cable  is  slack.  As  the 
car  dumps  by  the  raising  of  the  rear  wheels  above  the  line  of  the  track,  the 
tread  of  the  back  wheels  is  made  wider  than  that  of  the  front  wheels. 
This  is  effected  by  putting  two  separate  wheels  on  the  rear  axle,  the  out- 
«de  wheels  on  each  side  being  loose.  On  this  account,  no  special  wide- 
faced  wheels  have  to  be  cast  for  these  skip  cars.  Because  the  grades  are 
flat,  the  cars  have  to  be  fitted  with  a  front  door.     This  is  latched  by  the 


bridle  which,  after  the  car  dumps,  drops  down  on  one  or  two  bracket 
{Hecea  C,  bolted  to  the  door  of  the  car.  The  dump  consists  of  two  timbers 
put  up  at  such  an  angle  that  the  rear  end  of  the  car  is  raised  about  4  ft,  in 
a  distance  of  about  10  ft,,  and  owing  to  the  slow  speed  with  which  the  car 
19  hoisted  into  the  dump,  no  attempt  is  made  to  ease  the  shock  by  curving 
the  dump  track.  The  raising  of  the  rear  end  of  the  car  raises  the  cable 
and  lifts  the  bridle  off  the  brackets,  unlatching  the  doors.  When  the  car 
ia  lowered  back  out  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 
car  falls  and  the  door  is  again  locked  in  place. 

Roller  Barrow, — The  roller  barrow  shown  in  Fig.  356  has  a  capacity 
of  3  cu.  ft,,  or  about  i^  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 
This  type  of  barrow  is  supplanting  the  ordinary  wheelbarrow,  which  must 
frequently  1)C  used  in  mining  portions  of  the  flat-dipping  orebodies  at 
Minevillc,  N.  Y.  The  wide  roller,  which  will  nicely  ride  a  plank,  together 
with  the  low  center  of  gravity,  obviates  the  usual  strain  in  the  wheeler's 
arms  to  keep  the  barrow  from  tipping  sideways.     The  barrow  is  generally 
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Car  for  Tramming  Drill  Steel. — In  the  Joplin  distric 
trammed  almost  entirely  in  buckets.     These  buckets  rest  i 
topped  cars  that  are  not  convenient  for  transporting  et 
machines  and  other  supplies  about  the  mine.    In  Yi%. 
suitable  car  for  such  purposes.    The  body  of  the  car  in  n> 
from  the  track  to  be  convenient.     On  top  of  this  is  a 
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Skip  Car  for  Flat  Grades.— The  d( 
for  flat  grades  are  shown  in  Fig.  355-  ^ 
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Utpment  of  a  flat  ore  de- 
is  fcmnd  in  the  lead  district 
■•i-i  grades  are  frequently  un- 
iii  such  mines,  some  method  of 
i'ho  ordinary  brake  beam  does 


'at-e  successfully  on  steep  grades  and  the  method  sometimes  used 
ag  the  animal  help  is  hard  on  the  animal.  The  method  often 
in  such  cases  is  to  design  the  car  wheels  with  heavy  spokes 
which  the  driver  shoves  a  pin  so  as  to  lock  or  sprag  the  wheel  and 
lc  cars  to  skid  down  the  grade  with  as  many  wheels  locked  as 
y.  The  driver  picks  up  the  sprag  pins  at  the  top  of  the  grade  and 
rom  car  to  car  locking  the  wheels.  On  the  return  trip  the  pins 
A'n  off  at  the  head  of  the  grade.  Cast-steel  wheels  were  used  for  a 
the  Federal  Lead  Co.,  but  proved  unable  to  withstand  the  severe 
Vised  by  spragging.  This  company  has  now  adopted  manganese- 
wheels  of  the  pattern  shown  in  Fig.  368.  These  wheels  are  used 
tn  cars  and  no  trouble  has  been  experienced  by  their  failure. 
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type  of  dump  has  its  advantage,  especially  when  low,  long  cars  are 
Any  car  that  ia  to  be  dumped  with  a  spear  type  of  tipple  must  be  fitli 
with  a  squirrel-cage  Ij'pc  door,  and  this  door  must  have  a  loop  cxtendini 
above  it  for  catching  on  the  spear,  so  that  it  will  be  raised  in  respect  to  th 
body  of  the  car  as  the  tipple  dumps  the  load.  The  long  car  body  has 
good  deal  of  side  movement  from  variations  in  the  way  that  the  car  i 
seized  with  respect  to  the  rails;  therefore  the  loop  for  the  spear  should  b 
at  least  10  in.  wide,  and  8  in.  high. 

In  the  spear  type  of  tipple  the  car  body  is  dropped  enough  by  th( 
cradle  so  that  the  bottom  of  the  car  assumes  an  angle  greater  than  tha 
angle  of  repose  of  the  material.    The  front  of  the  body  then  strikes  i 


crosspiece  or  the  floor,  ao  that  it  cannot  tip  farther.    In  rigging  up  tl 
dump  at  a  chute  where  the  roof  is  ao  high  that  the  spear  cannot  be  Bf» 
pended  from  it,  two  uprights  arc  carrit-d  up  from  the  stringers  which  sup- 
port the  cradic  bearings.     Those  uprights  are  fastened  by  a  single  bolt  in  J 
each  side;  on  these  two  bolts  the  uprights  can  turn  as  on  pivots.     Angle! 
braces,  also  fastened  by  a  single  bolt  at  each  end,  secure  the  uprights  " 
from  pushing  forward  when  the  door  strikes  the  spear.     When  blasting 
near-by,  the  bolts  of  the  strap  braces  can  be  taken  out  and  the  whole 
frame  lowered  down  on  the  ground  where  it  will  not  be  damaged  by 
flying  rocks.     The  front  support  of  the  spear  must  be  arranged  .so  that  it    i 
will  shdc  back  on  the  spear  and  lift  up  the  free  end,  as  the  car  comes  for-  i 
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ward  into  the  dump.  The  Bpear,  furthermore,  must  catch  the  loop  on  the 
car  door  a  little  ahead  of  the  tipping  of  the  car,  so  that,  if  for  aoy  reason 
there  is  a  failure  of  the  spear  to  catch  the  loop,  the  car  will  not  tip  with  the 
door  unlifted,  possibly  causing  trouble  through  overbalancing  of  the  car. 
Sablevel  Car  Dump  (By  L.  D.  Davenport). — Various  kinds  of  tipples 
for  end-dump  cars  have  been  tried  in  the  Chishohn,  Minn.,  mines  at 
different  times.  Most  of  these  required  frequent  repairing,  and  trouble 
was  caused  by  fine  ore  getting  under  the  rockers.  Cars  hinged  so  that 
they  would  dump  without  the  wheels  leaving  the  track  were  also  used  at 
ooe  time.  One  of  the  objections  to  these  cars  was  the  inconvenience  in 
taking  them  from  one  level  to  another.  At  present  all  sublevel  cars  are 
made  with  the  boxes  fastened  directly  to  the  trucks.  These  cars  are  of 
25-  and  41>cu.  ft.  capacity  with  14-in.  wheels  running  loose  on  the  axles. 


Fig.  348  shows  a  typical  car  dump  as  made  at  present.  The  rails  are 
cut  off  18  in.  back  from  the  raise  and  a  collar-piece  of  round  timber  is 
bitched  into  the  ground  at  the  edge  of  the  raise.  A  dumping  b^  is 
placed  4  ft.  6  in.  above  this  collar  and  parallel  to  it.  The  loaded  car  comes 
down  the  track  and  just  before  reaching  the  dump  the  miner  throws  the 
Icer  which  unfastens  the  car  door,  the  front  wheels  drop  about  43^  in., 
6e  front  end  of  the  truck  strikes  the  collar-piece  and  the  car  dumps  at  an 
angle  of  about  45°.  The  dumping  bar  prevents  any  chance  of  the  car's 
going  into  the  raise.  This  bar  is  sometimes  made  of  a  short  piece  of  rail. 
Poles  or  short  pieces  of  rail  are  hitched  across  the  raise  to  prevent  anyone 
from  falling  through.  These  poles  are  placed  low  enough  to  allow  plenty 
of  room  for  the  car  door  to  swing  open.  After  the  car  has  dumped,  one  or 
two  miners  grasp  the  handle  at  the  rear  end  and  with  one  pull  the  rear 
wheels  come  down  on  the  track,  the  front  wheels  are  lifted  clear  of  the 
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ground  and  as  the  car  moves  back  at  the  same  time,  the  front  wheels  also 
ecHue  down  on  the  rail.  This  dumping  arrangement  for  end-dump  cars 
iflumple,  safe,  easily  made  and  requires  little  repairing, 

CARS  FOR  SPECIAL  PURPOSES 

Combined  Transfer  and  Dump  Car. — In  the  accompanying  drawing, 
r^.  349,  is  shown  the  construction  of  the  transfer  cars  used  at  the  shafts 
of  the  St.  Louis  Smelting  &  Refining  Co.  in  southeastern  Missouri.  The 
ore  is  hoisted  to  the  surface  in  1-ton  cars  on  single-deck  cages,  and  at  the 
Kurface,  instead  of  tramming  the  ore  cars  to  the  bins  by  hand,  they  are 
put  on  transfer  cars  which  are  equipped  with  motor  drive.  The  method 
has  its  advantages  and  its  disadvantages,  but  the  construction  of  the  trans- 
fer car  is  interesting  as  the  idea  is  applicable  to  transfer  cars  used  for  other 
purposes.  The  frame  A  of  the  car  is  of  cast  steel.  Longitudinal  members 
extend  out  beyond  the  deck  of  the  car  far  enough  to  take  the  bearings  for 
the  wheels.  The  14-hp.  motor  is  mounted  to  drive  the  back  axle,  and 
Ihe  braking  is  done  on  the  wheels  of  that  *xle.  The  controller  is  carried 
on  a  raised  platform  resting  on  a  cast-iron  frame  bolted  to  the  main 
(rame  of  the  car.  To  the  main  frame  and  running  crosswise  with  it  is 
I  boiled  the  dump  frame  li.  This  dump  is  of  the  rack-and-pinion  or 
Iraveling-cradle  type  which  is  especially  good  in  this  class  of  work. 

The  mine  car  is  locked  in  place  by  a  locking  dog  so  that  it  cannot  run 
[isck  off  the  cradle.  This  is  shoved  in  place  by  the  lander's  foot  when  he 
puts  the  mine  car  on  the  transfer  car.  The  accidental  dumping  of  the 
cradle  is  prevented  by  the  hook  H,  which  is  held  up  in  place  against  the 
cradle  by  the  hook  springs  D,  as  shown  in  the  drawing.  The  hook  is 
keyed  to  the  hook  shaft,  as  is  the  operating  lever  arm  E  by  which  the  hook 
b  pulled  back  off  the  crossbar  of  the  dump  cradle  at  the  proper  time, 
llus  lever  controlling  the  dump  is  operated  by  the  mdtorman's  foot.  The 
ieverF  extending  up  to  the  height  of  the  controller  is  the  brake  lever  which 
IB  operated  by  band,  thus  allowing  the  brake  to  be  put  on  under  closer 
control  than  if  a  foot  brake  were  used.  It  is  by  this  brake  that  the  car  is 
stopped  even  with  the  landing  tracks.  The  brake  link-lever  G,  is  fitted 
with  a  spring  /,  which  holds  the  brake  beam  off  the  wheels.  To  prevent 
the  motorman  from  falling  off  the  car,  a  railing  of  pipe  J  is  carried  around 
the  controller  platform.  A  return  wire  is  used  on  the  trolley  circuit  so 
that  a  double-runner  trolley  pole  is  needed. 

Car-transfer  System  in  Rockhouse.^ — Figs.  350  to  353  illustrate  a 
TDckhouse  used  for  ore  cnishing  and  storage.  The  ore  is  hoisted  in 
cars  on  cages  instead  of  in  skips,  and  auxiliary  cars  are  used  to  carry  the 
underground  cars  to  the  grizzlies,  dump  them  and  return  them  to  the 
cage.     Fig.  3S0  shows  a  plan  and  section  of  the  working  floor,  or  feeding 
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in  a  pit  on  the  other  side  of  the  shaft.  Loaded  on  thiH,  it  is  tramuifx 
Irack  ii;adini;  into  the  shaft  on  the  side  opposite  to  that  from  which  i 
uiiloailc^d  and  is  then  ready  for  loading  on  the  descending  cage. 
■.ir>2  Hhijws  this  second  transfer  car.  Its  peculiar  design  is  for  the  pu 
of  litkinK  care  of  tank  cars,  in  which  water  is  hoisted  from  the  mine 
pniviiliiiK  means  of  emptying  the  water  into  a  dischai^  launder. 
luuliTuniiuid  car  itself  is  shown  in  Fig.  353.  This  method  of  hoistii 
i-oiiiHc,  \H  far  inferior  to  the  use  of  skips  in  point  of  economy.  Its  i 
lliin  ruse  HeciuM  to  be  a  survival  of  old  practice. 
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Car  for  Tramming  Drill  Steel. — In  the  Joplin  district   the  ore 
trammed  almost  entirely  in  buckets.     These  buckets  rest  upon  low,  flat- 
topped  cars  that  are  not  convenient  for  transporting  steel,  dynamite, 
inachinea  and  other  supplies  about  the  mine.     In  Fig.  354  is  shown 
suitable  car  for  such  purposes.     The  body  of  the  car  is  raised  high  eitough 
from  the  track  to  be  convenient.     On  top  of  this  is  a  semicircular  rack 


I 


made  of  2  X  H~in-  strap  iron.  It  is  strapped  together  longitudinally  onlj 
at  the  top  so  that  in  tramming  dynamite  to  the  underground  magazine  ih^ 
boxes  can  be  piled  flat  on  the  deck  of  the  body,  which  is  about  12  in.  widq 
The  other  details  of  the  car  are  evident  from  the  drawing. 

Skip  Car  for  Flat  Grades. — The  details  of  construction  of  &  sldp  c 
for  flat  grades  are  shown  in  Fig.  355.     These  cars  are  used  in  the  Joplii 


FIG.  354, — JOPtlN 


district,  chiefly  for  transferring  the  ore  from  a  subsidiary  shaft  to  tb(j 
mill  hopper  or  bin,  in  some  instances  for  hauUng  boulders  up  an  incUnfl 
to  the  dump,  and  in  other  instances  for  conveying  dewatcred  tailings  I 
the  tailings  pile.  In  all  cases  they  are  used  on  a  flat  grade,  so  that  a  fron| 
door  is  required  to  hold  (he  load  in  place.  The  body  of  the  car  is  mode  a 
2-in,  oak,  hned  on  the  inside  with  No.  12  plate  and  held  together  by  irra 
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?trap8  at  the  end  and  middle.  The  wheels  are  keyed  to  the  axles  and  the 
axles  rotate  in  bearing  pieces  of  liickory.  The  bridle  is  fastened  by  side 
straps  D  to  a  crosspiece  of  round  iron  E  at  the  rear  end  of  the  car.  Guide 
pieces  A  are  bolted  to  the  sides  near  the  front  end,  so  as  to  guide  the 
straps  back  down  the  sides  of  the  car  in  case  they  move  above  the  sides 
when  dumping.  Brackets  B  are  also  provided  for  the  bridle  straps  to 
rest  on  while  the  car  is  being  filled  and  while  the  cable  is  slack.  As  the 
car  dumps  by  the  raising  of  the  rear  wheels  above  the  line  of  the  track,  the 
tread  of  the  back  wheels  is  made  wider  than  that  of  the  front  wheels. 
This  is  effected  by  putting  two  separate  wheels  on  the  rear  axle,  the  out- 
side wheels  on  each  side  l>eing  loose.  On  this  account,  no  special  wide- 
faced  wheels  have  to  be  cast  for  these  skip  cars.  Because  the  grades  are 
flat,  the  cars  have  to  be  fitted  with  a  front  door.     This  is  latched  by  the 


bridle  which,  after  the  car  dumps,  drops  down  on  one  or  two  bracket 
pieces  C,  bolted  to  the  door  of  the  car.  The  dump  consists  of  two  timbers 
put  up  at  such  an  angle  that  the  rear  end  of  the  car  is  raised  about  4  ft.  in 
adistance  of  about  10  ft.,  and  owing  to  the  slow  speed  with  which  the  car 
is  hoisted  into  the  dump,  no  attempt  ia  made  to  ease  the  shock  by  curving 
the  dump  track.  The  raising  of  the  rear  end  of  the  car  raises  the  cable 
and  lifts  the  bridle  off  the  brackets,  unlatching  the  doors.  When  the  car 
it  lowered  back  out  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 
car  falls  and  the  door  is  again  locked  in  place. 

Roller  Barrow. — The  roller  barrow  shown  in  Fig.  356  has  a  capacity 
of  3  cu.  ft.,  or  about  J^  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 
This  type  of  barrow  is  supplanting  the  ordinary  wheelbarrow,  which  must 
frequently  be  used  in  mining  portions  of  the  flat-dipping  orebodies  at 
iMineville,  N.  Y,  The  wide  roller,  which  will  nicely  ride  a  plank,  together 
with  the  low  center  of  gravity,  obviates  the  usual  strain  in  the  wheeler's 
arms  to  keep  the  barrow  from  tipping  sideways.     The  barrow  is  generally 
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•lumped  fflulwaiTs,  tlie  noee  acting  as  the  turoiDg  point,  and  braking  is 
vcomilfisfaed  by  lowering  tbe  handles  until  the  roller  boxes  or  rear  end 
of  xhe  baoow  toach  the  runway.     The  wooden  roller,  boxes  and  bandies 


n&.  39&. — vtatmmaaomm  BDiai.E-BOu.EB  babbow. 

»  jwi^  wpiKwi  wlieD  broken.     The  yi-ia.  boiler  plate  is  cut  from  a 
^^  jOmc.  bvnt  to  ^jkHPC  Mtd  the  laps  riveted. 
On^  Sir  I  ■■Mill,  Timber. — The  truck  shown  in  Fig.  3S7  is  designed 
twr  into  a  mine  through  an  inclined  shaft;  in  this  particu- 


\>f  i«Qich  the  truck  was  designed  had  an  inclination 
iiisvi.  The  truck  can  be  readily  made  by  the  mine 
jL.;h.    bail,  bridle,  wheels  and  axles,  similar  to  those 
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of  an  ore  skip,  are  used.  The  truck  consists  of  a  platfonn  mounted  upon 
wheels  and  axles.  To  the  back  part  of  the  truck  upright  timbers  are 
attached,  against  which  the  ends  of  the  timbers  being  lowered  rest.  The 
timbers  on  the  platform  are  held  in  place  by  the  side  uprights  of  which 
there  are  three  on  each  side. 

ACCESSORIES 

Car  Wheels  for  Sprag  Braking. — In  the  development  of  a  flat  ore  de- 
posit with  an  extremely  irregular  floor,  such  as  is  found  in  the  lead  district 
of  southeastern  Missouri,  heavy  and  changing  grades  are  frequently  un- 
avoidable. Where  animal  haulage  is  used  in  such  mines,  some  method  of 
holding  the  cars  in  check  is  necessary.     The  ordinary  brake  beam  does 


not  operate  successfully  on  steep  grades  and  the  method  sometimes  used 
of  making  the  animal  help  is  hard  on  the  animal.  The  method  often 
foUowed  in  such  cases  is  to  design  the  car  wheels  with  heavy  spokes 
between  which  the  driver  shoves  a  pin  so  as  to  lock  or  sprag  the  wheel  and 
cause  the  cars  to  skid  down  the  grade  with  as  many  wheels  locked  aa 
necessary.  The  driver  picks  up  the  sprag  pins  at  the  top  of  the  grade  and 
moves  from  car  to  car  locking  the  wheels.  On  the  return  trip  the  pins 
are  thrown  off  at  \he  head  of  the  grade.  Cast-steel  wheels  were  used  for  a 
time  by  the  Federal  Lead  Co.,  but  proved  unable  to  withstand  the  severe 
shocks  caused  by  spragging.  This  company  has  now  adopted  manganese- 
steel  car  wheels  of  the  pattern  shown  in  Fig.  358.  These  wheels  are  used 
00  1.4-ton  cars  and  no  trouble  has  been  experienced  by  their  failure. 
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Device  for  Retarding  Speed  of  Cars  (By  John  T.  Fuller).— Fig.  359 
ehows  the  essential  dctiiils  of  a  simple  device  for  checking  or  retarding  the 
speed  of  cars  used  at  the  diamond  mines  in  Kimberley,  South  Africa. 
It  consists  of  a  platform  built  of  one  or  more  pieces  of  timl>er,  bolted  or 
spiked  to  the  ticB  between  the  rails,  with  a  slope  at  each  end  as  shown. 
Over  this  platform  wrought-iron  or  steel  plates  Ig  or  K  'f-  thick  are  spiked, 
bolted  or  screwed.  The  height  of  this  platform  above  the  rail  is  just 
sufficient  to  raise  the  wheels  of  the  car  free  from  the  rail  when  the  axlea 
corae  into  contact  with  the  platform.  The  car  travels  the  length  of  the 
platform  on  its  axles,  its  speed  being  gently  and  gradually  checked  to  any 
degree  desired  depending  on  the  original  speed  and  the  length  of  the  ptat- 
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form.  The  width  of  the  platform  will  depend  on  the  width  C  of  the 
journal  boxes.  The  length  of  the  platform  must  be  determined  by  experi- 
ment for  each  cane;  but  this  is  quickly  and  easily  done.  The  length  B  of 
the  inclined  portion  of  the  platform  is  usually  about  3  ft.  and  there  have 
been  used  at  different  places  platforms  with  the  length  A  from  10  to  25  ft. 
When  once  properly  adjusted  this  car  check  will  be  found  not  only  simple 
and  economical  but  absolutely  automatic  and  indestructible  under  the 
roughest  usage.  This  device  can,  of  course,  be  used  only  where  the  car 
axles  are  free  to  revolve.  Contrary  to  expectation,  there  has  been  experi- 
enced no  trouble  with  bent  axles  by  using  this  form  of  check. 

Lever  and  Lock  for  Side-dump  Car. — The  typical  car  for  underground 
electric  haulage  on  the  iron  ranges  has  a  gable  bottom  and  side  dump, 
holds  from  2  to  .3  tons  and  is  mounted  on  a  single  truck.  The  devices  for 
locking  and  releasing  the  side  door  are  as  numerous  aa  the  companiea 
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ground  and  as  the  car  moves  back  at  the  same  time,  the  front  wheels  also 
come  down  on  the  rail.  This  dumping  arrangement  for  end-dump  cars 
is  simple,  safe,  cosily  made  and  requires  little  repairing. 

CARS  FOR  SPECIAL  PURPOSES 

Combined  Transfer  and  Dump  Car.- — In  the  accompanying  drawing. 
Fig.  349,  is  shown  Ihe  construction  of  the  transfer  cars  used  at  the  shafts 
of  the  St.  Louis  Smelting  &  Refining  Co,  in  southeastern  Missouri.  The 
ore  is  hoisted  to  the  surface  in  1-ton  cars  on  single-deck  cages,  and  at  the 
surface,  instead  of  tramming  the  ore  cars  to  the  bins  by  hand,  they  are 
put  on  transfer  cars  which  are  equipped  with  motor  drive.  The  method 
has  its  advantages  and  its  disadvantages,  but  tiie  construction  of  the  trans- 
fer car  is  interesting  as  the  idea  is  apphcable  to  transfer  cars  used  for  other 
purposes.  The  frame  A  of  the  ear  is  of  cast  steel.  Longitudinal  members 
H(t«nd  out  beyond  the  deck  of  the  car  far  enough  to  take  the  bearings  for 
Ihe  wheels.  The  14-hp.  motor  is  mounted  to  drive  the  back  axle,  and 
the  braking  is  done  on  the  wheels  of  that  axle.  The  controller  is  carried 
on  a  raised  platform  resting  on  a  cast-iron  frame  bolted  to  the  main 
frame  of  the  car.  To  the  main  frame  and  miming  crosswise  with  it  is 
'  illed  the  dump  frame  B.     This   dump  is  of  the  rack-and-pinion  or 

iveUng-cradle  type  which  is  especially  good  in  this  class  of  work. 
The  mine  car  b  locked  in  place  by  a  locking  dog  so  that  it  cannot  run 

■uk  off  the  cradle.  This  Is  shoved  in  place  by  the  lander's  foot  when  he 
;ur3  the  mine  car  on  the  transfer  car.  The  accidental  dumping  of  the 
'  radje  is  prevented  by  the  hook  H,  which  is  held  up  in  place  against  the 
eradle  by  the  hook  springs  D,  as  shown  in  the  drawing.  The  hook  is 
keyed  to  the  hook  shaft,  as  is  the  operating  lever  arm  E  by  which  the  hook 
ia  puUed  back  off  the  cros.sbar  of  the  dump  cradle  at  the  proper  time. 
Thi^  lever  controlling  the  dump  is  operated  by  the  mbtorman's  foot.  The 
'  vi.'rFextendingup  to  the  height  of  the  controller  is  the  brake  lever  which 
1-  operated  by  hand,  thus  allowing  the  brake  to  be  put  on  under  closer 
roQtrol  than  if  a  foot  brake  were  used.  It  is  by  this  brake  that  the  car  is 
stopped  even  with  the  landing  tracks.  The  brake  link-lever  (7,  ia  fitted 
with  a  spring  /,  which  holds  the  brake  beam  off  the  wheels.  To  prevent 
Ihe  inotorman  from  faUing  off  the  car,  a  railing  of  pipe  J  is  carried  around 
the  controller  platform,  A  return  wire  is  used  on  the  trolley  circuit  so 
that  a  double-runner  trolley  pole  is  needed. 

Car-transfer  System  in  Rockhouse.— Figs.  350  to  353  illustrate  a 
rockhouse  used  for  ore  crushing  and  storage.  The  ore  is  hoisted  in 
care  on  cages  instead  of  in  skips,  and  auxiliary  cars  are  used  to  carry  the 
underground  cars  to  the  grizzlies,  dump  them  and  return  them  to  the 
cage.     Fig.  350  shows  a  plan  and  section  of  the  working  floor,  or  feeding 
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>he  crushers,  together  with  the  caging  or  transfer  floor  around  the 

1  he  loaded  car  is  pushed  from  the  cage,  trammed  a  few  feet,  and 

led  on  the  transfer  car  shown  in  Fig.  351,     This  is  in  effect  a  movable 

It  operates  on  a  track  laid  in  a  pit.     The  underground  car 

:d  on  this  transfer  car  is  trammed  to  a  point  opposite  the  grizzly, 

ed  over  the  latter  and  trammed  further  to  a  track  leading  at  right 

a  past  the  shaft.     Here  it  is  pushed  from  the  tipple  transfer  car  and 

umed  on  its  own  wheels  to  another  transfer  ear,  which  also  operates 
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in  a  pit  on  the  olher  side  of  the  shaft.  Loaded  on  this,  it  is  tranime<l 
track  leading  into  the  shaft  on  the  side  opposite  to  that  from  which  it 
unloaded  and  is  then  ready  for  loading  on  the  descending  cage.  Fig. 
352  shows  this  second  transfer  car.  Its  peculiar  design  is  for  the  purpoee 
of  taking  care  of  tank  cars,  in  which  water  is  hoisted  from  the  mine,  and 
providing  means  of  emptying  the  water  into  a  discharge  launder.  Tl 
underground  car  itself  is  shown  in  Fig.  353.  This  method  of  hoisting,  ( 
course,  is  far  inferior  to  the  use  of  skips  in  point  of  economy.  Its  usei 
this  case  seems  to  be  a  survival  of  old  practice. 
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straps  at  (he  end  and  middle.  The  wheels  are  keyed  to  the  axles  and  the 
a.icips  rotate  in  bearing  pieces  of  hickory.  The  bridle  is  fastened  by  side 
straps  D  to  a  crosspiece  of  round  iron  E  at  the  rear  end  of  the  car.  Guide 
pieces  A  are  bolted  to  the  aides  near  the  front  end,  so  aa  to  guide  the 
straps  back  down  the  sides  of  the  car  in  case  they  move  above  the  sides 
when  dumping.  Brackets  B  are  also  provided  for  the  bridle  straps  to 
rest  on  while  the  car  is  being  filled  and  while  the  cable  is  slack.  As  the 
car  dumps  by  the  raising  of  the  rear  wheels  above  the  line  of  the  track,  the 
tread  of  the  back  wheels  is  made  wider  than  that  of  the  front  wheels. 
This  is  effected  by  putting  two  separate  wheels  on  the  rear  axle,  the  out- 
side wheels  on  each  side  being  loose.  On  this  account,  no  special  wide- 
faced  wheels  have  to  be  cast  for  these  skip  cars.  Because  the  grades  are 
flat,  the  cars  have  to  be  fitted  with  a  front  door.     This  is  latched  by  the 


bridle  which,  after  the  car  dumps,  drops  down  on  one  or  two  bracket 
pieces  C,  bolted  to  the  door  of  the  car.  The  dump  consists  of  two  timbers 
put  up  at  such  an  angle  that  the  rear  end  of  the  car  is  raised  about  4  ft.  in 
a  distance  of  about  10  ft.,  and  owing  to  the  slow  speed  with  which  the  car 
is  hoisted  into  the  dump,  no  attempt  is  made  to  ease  the  shock  by  curving 
the  dump  track.  The  raising  of  the  rear  end  of  the  car  raises  the  cable 
and  lifts  the  bridle  off  the  brackets,  unlatching  the  doors.  When  the  car 
is  lowered  back  out  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 
car  falls  and  the  door  is  again  locked  in  place. 

RoUei  Barrow. — The  roller  harrow  shown  in  Fig,  356  has  a  capacity 
of  3  cu.  fl.,  or  about  i^  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 
This  type  of  barrow  is  supplanting  the  ordinary  wheelbarrow,  which  must 
frequently  be  used  in  mining  portions  of  the  flat-dipping  orebodies  at 
Mineville,  N.  Y.  The  wide  roller,  which  will  nicely  ride  a  plank,  together 
with  the  low  center  of  gravity,  obviates  the  usual  strain  in  the  wheeler's 
arms  t«  keep  the  barrow  from  tipping  sideways.     The  barrow  is  generally 
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dumped  endways,  the  nose  acting  as  the  turning  point,  and  braking  is 
accomplished  by  lowering  the  handles  until  the  roller  bo^iffis  or  rear  end 
of  the  barrow  touch  the  runway.     The  wooden  roller,  boxes  and  handles 
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are  easily  replaced  when  broken.     The  yi-in.  boiler  plate  ia  cut  from  a 
single  sheet,  bent  to  slope  and  the  laps  riveted. 

Truck  for  Lowering  Timber. — The  truck  shown  in  Fig.  357  ia  designed 
for  lowering  timber  into  a  mine  through  an  inclined  shaft;  in  this  partieu- 


liir  itisliiTico  (lie  shaft  for  which  the  truck  wa-s  designed  had  an  inclination 
(if  1(1"  from  till'  horizontal.  The  truck  can  be  readily  made  by  the  mine 
ciLi'jH-iili'r  and  hlnoksniith.     Bail,  bridle,  wheels  and  axles,  similar  to  those 


of  ftn  ore  skip,  are  used.  The  truck  consists  of  a  platform  mounted  upon 
wheels  and  axles.  To  the  back  part  of  the  truck  upright  timbers  are 
attached,  against  which  the  ends  of  the  timbers  being  lowered  rest.  The 
timbers  on  the  platform  are  held  in  place  by  the  side  uprights  of  which 
there  are  three  on  each  side. 

ACCESSORIES 

Car  Wheels  for  Sprag  Braking. — In  the  development  of  a  flat  ore  de- 
posit with  an  extremely  irregular  floor,  such  as  is  found  in  the  lead  district 
of  southeastern  Missouri,  heavy  and  changing  grades  are  frequently  un- 
avoidable. Where  animal  haulage  is  used  in  such  mines,  some  method  of 
holding  the  cars  in  check  is  necessary.     The  ordinary  brake  beam  does 
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Dot  operate  successfully  on  steep  grades  and  the  method  sometimes  used 
of  malcing  the  animal  help  is  hard  on  the  animal.  The  method  often 
followed  in  such  cases  is  to  design  the  car  wheels  with  heavy  spokes 
between  which  the  driver  shoves  a  pin  so  as  to  lock  or  sprag  the  wheel  and 
cause  the  cars  to  skid  down  the  grade  with  as  many  wheels  locked  as 
necessary.  The  driver  picks  up  the  sprag  pins  at  the  top  of  the  grade  and 
moves  from  car  to  car  locking  the  wheels.  On  the  return  trip  the  pins 
are  thrown  off  at^he  head  of  the  grade.  Cast-steel  wheels  were  used  for  a 
time  by  the  Federal  Lead  Co.,  but  proved  unable  to  withstand  the  severe 
shocks  caused  by  spragging.  This  company  has  now  adopted  manganese- 
steel  car  wheels  of  the  pattern  shown  in  Fig,  358.  These  wheels  are  used 
on  1.4-ton  cars  and  no  trouble  has  been  experienced  by  their  failure. 
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Device  for  Retarding  Speed  of  Cars  (By  John  T.  Fuller).— Fig.  359 
shows  the  essential  details  of  a  simple  device  for  checking  or  rtstarding  the 
speed  of  cars  used  at  the  diamond  mines  in  Kimberlcy,  South  Africa. 
It  consists  of  a  platform  built  of  one  or  more  pieces  of  timber,  bolted  or 
spiked  to  the  ties  Ijctween  the  rails,  with  a  slope  at  each  end  as  shown. 
Over  this  platform  wrought-iron  or  steel  plates  Ig'or}^  in.  thick  arespiked, 
bolted  or  screwed.  The  height  of  this  platform  above  the  rail  is  just 
sufficient  to  raise  the  wheels  of  the  car  free  from  the  rail  when  the  axles 
come  into  contact  with  the  platform.  The  car  travels  the  length  of  the 
platform  on  its  axles,  its  speed  being  gently  and  gradually  checked  to  any 
<iegree  desired  depending  on  the  oriRinal  speed  and  the  length  of  the  plat- 
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form.  The  width  of  the  platform  will  depend  on  the  width  C  of  the 
journal  Ikjxcs.  The  length  of  the  platform  must  be  determined  byexperi- 
ment  for  each  case;  but  this  is  quickly  and  easily  done.  The  length  B  of 
the  hiclined  portion  of  the  platform  is  usually  about  3  ft.  and  there  have 
been  used  at  different  places  platforms  with  the  length  A  from  10  to  25  ft. 
When  once  properly  adjusted  this  car  check  will  be  found  not  only  simple 
and  ecnnoniical  but  absolutely  automatic  and  indestructible  under  the 
roughest  usage.  This  device  can,  of  course,  be  used  only  where  the  car 
axles  arc  free  to  revolve.  Contrary  to  expectation,  there  has  been  experi- 
enced no  trouble  with  bent  axles  by  using  this  form  of  check. 

Lever  and  Lock  for  Side-dump  Car, — The  typical  car  for  underground 
electric  haulage  on  the  iron  ranges  has  a  gable  bottom  and  side  dump, 
holds  from  2  to  3  tons  and  is  mounted  on  a  single  truck.  The  devices  for 
locking  and  releasing  the  side  door  are  as  numerous  as  the  compaoies 
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.1  -he  Oliver  mines  at  Ely,  ^linn., 
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Throe  hooks  are  also  keved  to  the 

•  :■  ii:o  of  the  door.     A  handle,  spring 

■  7  in  the  ordinary  manner,  the  stop 

*  ..:'..i  out  from  the  end  of  the  <*ar  bv 

,^-  .  •  ".iirh  a  slot  in  the  lever.     In  lockinj; 

.;  :he  arc  and  when  the  stop  enters  a 

'.iver,  keys  and  shaft   lo  keep  the 

;..-   arrantjement  and  dimensions  are 

-N..,jig Loading. — At  the  Kenncnly  mine  on  tin* 

.....  -oprosented  in   I'iiz:.  'MW  is  in  use  for 

..  ..v  -I  chute,  in  cases  wiiere  the  unule  mijilit 

"  ..,  .w'lv.    The  drawinir  is  an  elevation  taken 
'  ill"  «'  '  • 

TU.  bar  is  held  to  a  <liift  post  bv  a  staple 


CARS  443 

and  is  of  such  a  length  that  when  it  is  caught  in  a  coraer  of  the  car,  the 
latter  is  properly  positioned  for  loading  from  the  chute. 

Cax-bottom  Straightener. — In  loading  cars  from  stope  chutes,  espe- 
cially where  stoping  is  done  by  the  shrinkage  system,  the  falling  of  large 
pieces  of  ore  batters  the  bottoms  of  the  car  boxes  out  of  shape.  These 
car  bottoms  must  be  straightened  from  time  to  time,  and  in  Fig.  362  is 
shown  a  device  which  works  much  better  than  the  time-honored  sledging 
method.     A  frame,  3  X  7  ft.  in  the  clear,  is  constructed  of  a  6  X  6-in. 
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all,  two  4  X  4-in,  posts  and  a  6  X  6-in.  cap,  the  whole  held  securely 
tt^ether  by  two  ^-in.  tie-rods,  and  firmly  braced.  The  car  box,  the 
bottom  of  which  needs  straightening,  is  removed  from  its  truck  and 
placed  under  the  frame,  bottom  side  up.  A  single-screw  drill  column  is 
then  set  up  as  shown,  and  pressure  brought  to  bear  on  the  box.  By 
applying  this  pressure  in  two  or  three  places,  if  necessary,  the  bottom  ie 
pressed  back  into  shape  without  the  denting  and  local  strains  which  sledi 
ing  would  cause. 


XI 

TRACK 

Track  Arrangement— Laying  Track— Switches,  Etc 

TRACK  ARRANGEMENT 

Track  Work  in  a  Mini  ■  E.  W.  R.  Butcher)  .—Fig.  363 

BhowH  some  details  of  ui  It  work  and  one  of  the  motor 

tiirnH  used  in  the  mines  ol  -on  &  Steel  Co.,  on  the  Mesabi 

rfUi(tc>     A  right  and  left  tui  and  2.     As  a  rule,  the  locatioQ 

of  a  turn  ie  determined  before  i.  riven  and  the  necessary  sets  ara 

put  in  place  to  make  the  turn  td.     Props  are  placed  under  the 

ends  of  the  two  caps  resting  on  et  until  that  turn  is  to  be  driven. 

A  9-ft.  by  6-iu.  post  is  used  un(  f  these  caps  and  on  either  side 

the  poets  of  each  set  are  shortened,  il  an  8-f  t.  post  is  reached,  whicll 

is  tho  length  of  post  used  in  motoi  When  the  opening  set  is  placed 

in  position,  a  point  is  placed  on  tne  set  and  on  the  10-ft,  by  9-in.  set  and 
with  this  line  the  rcat  of  the  turn  is  put  in  with  the  aid  of  the  other  dimen- 
eioiiH  shown.  In  3,  4  and  5  are  shown  the  track  layout  and  frog  details 
used  in  connection  with  a  25-ft. -radius  timber  turn.  The  frog  is  d&- 
eigned  so  that  it  can  be  used  for  either  a  right  or  a  left  turn.  The  stub 
switch  has  given  better  satisfaction  for  underground  work  than  the  point 
switch.  The  latter  caused  considerable  trouble  by  dirt  getting  between 
the  wing  rail  and  track,  which  interfered  with  its  closing.  In  6  to  10, 
inclusive,  are  shown  the  details  of  switch  stand  and  tie-rod  conncetions. 

Tracks  for  Loading  Station. — In  the  mines  of  the  St.  Louis  Smelting 
A  RelininK  Co.,  in  southeastern  Missouri,  a  three-track  approach  to  the 
nhalt  is  used,  since  the  ground  stands  well  and  the  shaft  station  may  be 
made  extra  wide.  The  1-ton  cars  are  drawn  by  an  electric  motor  in 
trains  on  tracks  of  24-in.  gage.  The  loaded  cars  are  pushed  in  trains 
ahead  of  the  locomotive,  on  to  the  middle  track,  while  empty  cars  are 
pulled  from  (he  cages  and  are  generally  put  on  the  outside  tracks.  The 
drift  end  of  the  three-track  approach,  which  is  100  ft.  long  in  some  in- 
stances, has  to  bo  fitted  with  a  three-way  switch,  as  shown  in  Fig,  364, 
at  the  point  whore  the  two  tracks  make  off  from  the  sii^le  track.  Th' 
curves  on  this  track  can  be  made  easy.  The  arrangement  of  the  trac 
and  the  frogs  is  shown.  At  the  loading  end  of  the  three-track  approwsl 
444 
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the  crossovers,  as  shown  in  Fig.  365,  have  to  be  made  abrupt,  ao  that  the 
switching  from  oiie  track  to  the  other  may  be  done  in  the  minimum  of 
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space  and  as  near  the  shaft  as  possible,  to  decrease  the  distance  that  the 
cagers  must  walk  in  getting  an  empty  car  and  a  loaded  car  off  the  cage- 
In  the  drawings  the  dimensions  are  given  which  have  been  found  best  f 
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Car  for  Tramming  Drill  Steel. — In  the  Joplin  district  the 
trammed  almost  entirely  in  buckets.     These  buckets  rest  upon  low,  flat 
topped  cars  that  are  not  convenient  for  transporting  steel,  dynamite, 
machines  and  other  aupplies  about  the  mine.     In  Fig.  354  ia  shown 
suitable  car  for  such  purpoaeB.     The  body  of  the  car  is  raised  high  enough 
from  the  track  to  be  convenient.     On  top  of  this  is  a  semicircular  racl 
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made  of  2  X  J^-in.  strap  iron.  It  is  strapped  together  longitudinally  onl] 
at  the  top  so  that  in  tramming  dynamite  to  the  underground  magazine  thi 
boxes  can  be  piled  flat  on  the  deck  of  the  body,  which  is  about  12  in.  wide 
The  other  details  of  the  car  are  evident  from  the  drawing. 

Skip  Car  for  Flat  Grades. — The  details  of  construction  of  a  skip  c 
for  flat  grades  are  shown  in  Fig.  355.     These  cars  are  used  in  the  Joptii 
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district,  chiefly  for  transferring  the  ore  from  a  subsidiary  shaft  to  the 
mill  hopper  or  bin,  in  some  in.'^tances  for  hauling  bouhlers  up  an  incUiM 
to  the  dump,  and  in  other  instances  for  conveying  dewatered  tailings  \ 
the  tailings  pile.     In  all  cases  they  are  used  on  a  flat  grade,  so  that  a  froi 
door  is  required  to  hold  the  load  in  place.     The  body  of  the  car  ia  made  < 
2-in.  oak,  lined  on  the  inside  with  No.  12  plate  and  held  together  by  irt 
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sirapa  at  the  end  and  middle.  The  wheels  are  keyed  to  the  axles  and  the 
axlea  rotate  in  bearing  pieces  of  hickory.  The  bridle  is  fastened  by  side 
straps  /)  to  a  crosspiece  of  round  iron  E  at  the  rear  end  of  the  car.  Guide 
pieces  A  are  Iwilted  to  the  sides  near  the  front  end,  so  as  to  guide  the 
straps  back  down  the  sides  of  the  car  in  case  they  move  above  the  sides 
when  dumping.  Brackets  B  are  also  provided  for  the  bridle  straps  to 
real  on  while  the  car  is  being  filled  and  while  the  cable  is  slack.  As  the 
car  dumps  by  the  raising  of  the  rear  wheels  above  Ihc  line  of  the  track,  the 
tread  of  the  back  wheels  is  made  wider  than  that  of  the  front  wheels. 
This  is  effected  by  putting  two  separate  wheels  on  the  rear  axle,  the  out- 
side wheels  on  each  side  being  loose.  On  this  account,  no  special  wide- 
!:iccd  wheels  have  to  be  cast  for  these  skip  cars.  Because  the  grades  are 
flat,  the  cars  have  to  be  fitted  with  a  front  door.     This  is  latched  by  the 


l>ridle  which,  after  the  car  dumps,  drops  down  on  one  or  two  bracket 
pieces  C,  bolted  to  the  door  of  the  car.  The  dump  consists  of  two  timbers 
put  up  at  such  an  angle  that  the  rear  end  of  the  car  is  raised  about  4  ft.  in 
a  distance  of  about  10  ft.,  and  owing  to  the  slow  .speed  with  which  the  car 
■  huLsted  into  the  dump,  no  attempt  is  made  to  ease  the  shock  by  curving 
the  dump  track.  The  raising  of  the  rear  end  of  the  car  raises  the  cable 
.md  lifts  tlie  bridle  off  the  brackets,  unlatching  the  doors.  When  the  car 
H  lowered  back  out  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 
t':ir  falls  and  the  door  is  again  locked  in  place. 

Roller  Barrow. — The  roller  barrow  shown  in  Fig.  356  has  a  capacity 
of  3  cu.  ft.,  or  about  |^  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 
This  type  of  barrow  is  supplanting  the  ordinary  wheelbarrow,  which  must 
frequently  be  used  in  mining  portions  of  the  fiat-dipping  orebodies  at 
Mineville,  N,  Y.  The  wide  roller,  which  will  nicely  vide  a  plank,  together 
lilh  the  low  center  of  gravity,  obviates  the  usual  strain  in  the  wheeler's 
urns  to  keep  the  barrow  from  tipping  sideways.     The  barrow  is  generally 
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dumped  endways,  the  nose  acting  as  the  turning  point,  and  braking  is 
accomplished  by  lowering  the  handles  until  the  roller  boires  or  rear  end 
of  the  barrow  touch  the  runway.    The  wooden  roller,  boxes  and  handles 
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are  easily  replaced  when  broken.     The  ^-in.  boiler  plate  is  cut  from  a 
single  sheet,  bent  to  slope  and  the  laps  riveted. 

Truck  for  Lowering  Timber. — The  truck  shown  in  Fig.  357  is  designed 
for  lowering  timber  into  a  mine  through  an  inclined  shaft;  in  this  particu- 


lar instance  the  shaft  for  which  the  truck  was  designed  had  an  inclination 
of  40°  from  the  horizontah  The  truck  can  be  readily  made  by  the  mine 
carpenter  and  blacksmith.     Bail,  bridle,  wheels  and  axles,  similar  to  those 
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of  an  ore  skip,  are  used.  The  truck  consists  of  a  platform  mounted  upon 
wheels  and  axles.  To  the  back  part  of  the  truck  upright  timbers  are 
attached,  against  which  the  ends  of  the  timbers  being  lowered  rest.  The 
timbers  on  the  platform  are  held  in  place  by  the  side  uprights  of  which 
there  are  three  on  each  side. 

ACCESSORIES 

Car  Wheels  for  Sprag  Braking. — In  the  development  of  a  flat  ore  de- 
posit with  an  extremely  irregular  floor,  such  as  is  found  in  the  lead  district 
of  southeastem  Missouri,  heavy  and  changing  grades  are  frequently  un- 
avoidable. Where  animal  haulage  is  used  in  such  mines,  some  method  of 
holding  the  cars  in  check  is  necessary.    The  ordinary  brake  beam  does 


not  operate  successfully  on  steep  grades  and  the  method  sometimes  used 
of  making  the  animal  help  is  hard  on  the  animal.  The  method  often 
followed  in  such  cases  is  to  design  the  car  wheels  with  heavy  spokes 
between  which  the  driver  shoves  a  pin  so  as  to  lock  or  sprag  the  wheel  and 
cause  the  cars  to  skid  down  the  grade  with  as  many  wheels  locked  as 
necessary.  The  driver  picks  up  the  sprag  pins  at  the  top  of  the  grade  and 
moves  from  car  to  car  locking  the  wheels.  On  the  return  trip  the  pins 
are  thrown  off  at  l;he  head  of  the  grade.  Cast-steel  wheels  were  used  for  a 
time  by  the  Federal  Lead  Co.,  but  proved  unable  to  withstand  the  severe 
shocks  caused  by  spragging.  This  company  has  now  adopted  manganese- 
steel  car  wheels  of  the  pattern  shown  in  Fig.  358.  These  wheels  are  used 
on  1.4-ton  care  and  no  trouble  has  been  experienced  by  their  failure. 
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type  of  dump  has  its  advantage,  especially  when  low,  long  cars  are  used. 
Any  car  that  is  to  be  dumped  with  a  spear  type  of  tipple  must  be  fitted 
with  a  squirrel-cage  type  door,  and  this  door  must  have  a  loop  extending 
above  it  for  catching  on  the  spear,  so  that  it  will  be  raised  in  respect  to  the 
body  of  the  car  as  the  tipple  dumps  the  load.  The  long  car  body  has  a 
good  deal  of  side  movement  from  variations  in  the  way  that  the  car  is 
seized  with  respect  to  the  rails;  therefore  the  loop  for  the  spear  should  be 
at  least  10  in.  wide,  and  8  in.  hif^h. 

In  the  spear  type  of  tipple  the  car  body  is  dropped  enough  by  the 
cradle  so  that  the  bottom  of  the  car  assumes  an  angle  greater  than  tbe 
angle  of  repose  of  the  material.    The  front  of  the  body  then  strikea  a 
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crosspiece  or  the  floor,  so  that  it  cannot  tip  farther.  In  rigging  up  a 
dump  at  a  chute  where  the  roof  is  so  high  that  the  spear  cannot  be  sus- 
pended from  it,  two  uprights  arc  carried  up  from  the  stringers  which  sup- 
port the  cradle  bearings.  These  uprights  arc  fastened  by  a  single  bolt  in 
each  side;  on  these  two  bolts  the  uprights  can  turn  as  on  pivots.  Angle 
braces,  also  fastened  by  a  single  bolt  at  each  end,  secure  the  uprights 
from  pushing  forward  when  the  door  strikes  the  spear.  When  blasting 
near-by,  the  bolts  of  the  strap  braces  can  be  taken  out  and  the  whole 
frame  lowered  down  on  the  ground  where  it  will  not  be  damaged  by 
flying  rocks.  The  front  support  of  the  spear  must  be  arranged  so  that  it 
will  slide  back  on  the  spear  and  lift  up  the  free  end,  as  the  car  comes  for-   . 
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ward  into  the  dump.  The  spear,  furthermore,  must  catch  the  loop  on  the 
cw  door  a  httle  ahead  of  the  tipping  of  the  car,  so  that,  if  for  any  reason 
there  ia  a  failure  of  the  spear  to  catch  the  loop,  the  car  will  not  tip  with  the 
door  unlifted,  possibly  causing  trouble  through  overbalancing  of  the  car. 
Soblevel  Car  J>limp  (By  L.  D.  Davenport). — Various  kinds  of  tipples 
for  end-dump  cars  have  been  tried  in  the  Cbisholm,  Minn,,  mines  at 
different  times.  Most  of  these  required  frequent  repairing,  and  trouble 
na  caused  by  fine  ore  getting  under  the  rockers.  Cars  hinged  so  that 
they  would  dump  without  the  wheels  leaving  the  track  were  also  used  at 
one  time.  One  of  the  objections  to  these  cars  was  the  inconveoience  in 
taking  them  from  one  level  to  another.  At  present  all  sublevel  cars  are 
made  with  the  boxes  fastened  directly  to  the  trucks.  These  cars  are  of 
25-  and  41-gu.  ft.  capacity  with  14-in.  wheels  running  loose  on  the  axles. 
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Rg.  348  shows  a  typical  car  dump  as  made  at  present.  The  raib  are 
cut  off  18  in.  back  from  the  raise  and  a  collar-piece  of  round  timber  is 
hitched  into  the  ground  at  the  edge  of  the  raise.  A  dumping  b^r  ia 
traced  4  ft.  6  in.  above  this  collar  and  parallel  to  it.  The  loaded  car  comes 
iawn  the  track  and  just  before  reaching  the  dump  the  miner  throws  the 
lerer  which  unfastens  the  car  door,  the  front  wheels  drop  about  4}^  in., 
tie  front  end  of  the  truck  strikes  the  collar-piece  and  the  car  dumps  at  an 
angle  of  about  45°.  The  dumping  bar  prevents  any  chance  of  the  car's 
going  into  the  raise.  This  bar  is  sometimes  made  of  a  short  piece  of  rail. 
Poles  or  short  pieces  of  rail  are  hitched  across  the  raise  to  prevent  anyone 
from  falUng  through.  These  poles  are  placed  low  enough  to  allow  plenty 
of  room  for  the  car  door  to  swing  open.  After  the  car  has  dumped,  one  or 
two  miners  grasp  the  handle  at  the  rear  end  and  with  oue  pull  the  rear 
wheels  come  down  on  the  track,  the  front  wheels  are  lifted  clear  of  the 
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ETouod  and  as  the  car  moves  back  at  the  same  time,  the  front  wheels  also 
<'ome  down  on  the  rail.  This  dumping  arrangement  for  end-dump  cars 
is  simple,  safe,  easily  made  and  requires  httle  repairing. 

CARS  FOR  SPECIAL  PURPOSES 

Combined  Transfer  and  Dump  Car. — In  Ihp  accompanying  drawing, 
Vig.  349,  ia  shown  the  construction  of  the  transfer  cars  used  at  the  shafts 
of  the  St.  Louis  Smelting  &  Refining  Co.  in  southeastern  Missouri.  The 
are  is  hoisted  to  the  surface  in  1-ton  cars  on  single-deck  cages,  and  at  the 
surface,  instead  of  tramming  the  ore  cars  to  the  bins  by  hand,  they  are 
put  on  transfer  cars  which  are  equipped  with  motor  drive.  The  method 
has  its  advantages  and  its  disadvantages,  but  the  construction  of  the  trans- 
fer car  is  interesting  as  the  idea  is  applicable  to  transfer  cars  used  for  other 
purposes.  The  frame  A  of  the  car  is  of  cast  steel.  Longitudinal  members 
extend  out  bej'ond  the  deck  of  the  car  far  enough  to  take  the  bearings  for 
Iht  wheels.  The  14-hp.  motor  is  mounted  to  drive  the  hack  axle,  and 
the  braking  is  done  on  the  wheels  of  that  axle.  The  controller  is  carried 
on  a  raised  platform  resting  on  a  cast-iron  frame  bolted  to  the  main 
frame  of  the  car.  To  the  main  frame  and  running  crosswise  with  it  is 
liolted  the  dump  frame  B.  This  dump  is  of  the  rack-and-pinion  or 
traveling-cradle  type  which  is  especially  good  in  this  class  of  work. 

The  mine  car  is  locked  in  place  by  a  locking  dog  so  that  it  cannot  run 
hack  off  the  cradle.  This  is  shoved  in  place  by  the  lander's  foot  when  he 
puts  the  mine  car  on  the  transfer  ear.  The  accidental  dumping  of  the 
cradle  is  prevented  by  the  hook  H,  which  is  held  up  in  place  against  the 
tradle  by  the  hook  springs  D,  as  shown  in  the  drawing.  The  hook  is 
keyed  to  the  hook  shaft,  as  is  the  operating  lever  arm  E  by  which  the  hook 
is  pulled  back  off  the  crossbar  of  the  dump  cradle  at  the  proper  time. 
This  lever  controlhng  the  dump  is  operated  by  the  mOtorman's  foot.  The 
lever  F  extending  up  to  the  height  of  the  controller  is  the  brake  lever  which 
is  operated  by  hand,  thus  allowing  the  brake  to  be  put  on  under  closer 
control  than  if  a  foot  brake  were  used.  It  is  by  this  brake  that  the  car  is 
stopped  even  with  the  landing  tracks.  The  brake  link-lever  G,  is  fitted 
with  a  spring  /,  which  holds  the  brake  beam  off  the  wheels.  To  prevent 
the  motorman  from  falling  off  the  car,  a  railing  of  pipe  J  is  carried  around 
the  controller  platform.  A  return  wire  is  used  on  the  trolley  circuit  so 
that  a  double-runner  trolley  pole  is  needed. 

Car-transfer  System  in  Rockhouse. — Figs.  350  to  353  illustrate  a 
rockhouse  usetl  for  ore  crushing  and  storage.  The  ore  is  hoisted  in 
cars  on  cages  instead  of  in  skips,  and  auxiliary  cars  are  used  to  carry  the 
underground  cars  to  the  grizzlies,  dump  them  and  return  them  to  the 
cage.     Fig.  350  shows  a  plan  and  section  of  the  working  floor,  or  feeding 
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Car  for  Tranmiing  Drill  Steel. — In  the  Joplin  district  the  < 
I  tramiiicii  almost  entirely  in  buckets.  These  buckets  rest  Upon  low,  flat- 
[  topped  cars  that  are  not  convenient  for  transporting  steel,  dynamite, 
I  machines  and  other  supplies  about  the  mine.  In  Fig.  354  is  shown  a. 
I  suitable  car  for  such  purposes.  The  body  of  the  car  ia  raised  high  enough 
■irom  the  track  to  be  convenient.     On  top  of  this  is  a  semicircular  rack 


made  of  2  X  /^-in.  strap  iron.  It  is  strapped  together  longitudinally  only 
at  the  top  so  that  in  tramming  dynamite  to  the  underground  magazine  the 
bo.xes  can  be  piled  flat  on  the  deck  of  the  body,  which  is  about  12  in.  wide. 
The  other  details  of  the  car  are  evident  from  the  drawing. 

Skip  Car  for  Flat  Grades. — The  details  of  construction  of  a  skip  car 
for  flat  grades  are  shown  in  Fig.  355.     These  cars  are  used  in  the  Joplin 


district,  chiefly  for  transferring  the  ore  from  a  subsidiary  shaft  to  the 
mill  hopper  or  bin,  in  some  instances  for  hauling  boulders  up  an  incline 
to  the  dump,  and  in  other  instances  for  conveying  dewatered  taiUngs  to 
the  tailings  pile.  In  all  cases  they  are  used  on  a  flat  grade,  so  that  a  front 
door  is  required  to  hold  the  load  in  place.  The  body  of  the  oar  is  made  of 
2-in,  oak,  lined  on  the  inside  with  No.  12  plate  and  held  together  by  iron 
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straps  at  the  end  and  middle.  The  wheels  are  keyed  to  the  axles  and  the 
axles  rotate  in  bearing  pieces  of  hickory.  The  bridle  is  fastened  by  side 
straps  D  to  a  crosspiece  of  round  iron  E  at  the  rear  end  of  the  car.  Guide 
pieces  A  are  Ixilted  to  the  sides  near  the  front  end,  so  aa  to  guide  the 
straps  back  down  the  sides  of  the  car  in  case  they  move  above  the  sides 
when  dumping.  Brackets  B  are  also  provided  for  the  bridle  straps  to 
rest  on  while  the  car  is  being  filled  and  while  the  cable  is  slack.  As  the 
car  dumps  by  the  raising  of  the  rear  wheels  above  the  line  of  the  track,  the 
tread  of  the  back  wheels  is  made  wider  than  that  of  the  front  wheels. 
This  is  effected  by  putting  two  separate  wheels  on  the  rear  axle,  the  out- 
side wheels  on  each  side  being  loose.  On  this  account,  no  special  wide- 
faced  wheels  have  to  be  cast  for  these  skip  cars.  Because  the  grades  are 
flat,  the  cars  have  to  be  fitted  with  a  front  door.     This  is  latched  by  the 
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bridle  which,  after  the  car  dumps,  drops  down  on  one  or  two  bracket 
pieces  C,  bolted  to  the  door  of  the  car.  The  dump  consists  of  two  timbers 
put  up  at  such  an  angle  that  the  rear  end  of  the  car  is  raised  about  4  ft.  in 
a  distance  of  about  10  ft.,  and  owing  to  the  slow  speed  with  which  the  car 
is  hoisted  into  the  dump,  no  attempt  is  made  to  ease  the  shock  by  curving 
the  dump  track.  The  raising  of  the  rear  end  of  the  car  raises  the  cable 
and  lifts  the  bridle  ofif  the  brackets,  unlatching  the  doors.  When  the  car 
is  lowered  back  out  of  the  dump,  the  bridle  drops  as  the  rear  end  of  the 
car  falls  and  the  door  is  again  locked  in  place. 

Roller  Barrow. — The  roller  barrow  shown  in  Fig.  366  has  a  capacity 
of  3  cu.  ft.,  or  about  yi  ton  of  magnetite  ore,  and  weighs,  empty,  125  lb. 
This  type  of  barrow  is  supplanting  the  ordinary  wheelbarrow,  which  must 
frequently  \>e  used  in  mining  portions  of  the  flat-dipping  orebodies  at 
Mineville,  N.  Y.  The  wide  roller,  which  will  nicely  ride  a  plank,  together 
with  the  low  center  of  gravity,  obviates  the  usual  strain  in  the  wheeler's 
arms  to  keep  the  barrow  from  tipping  sideways.     The  barrow  is  generally 
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of  an  ore  skip,  are  used.  The  truck  consists  of  a  platform  mounted  upon 
wheels  and  axles.  To  the  back  part  of  the  truck  upr^ht  timbers  are 
attached,  against  which  the  ends  of  the  timbers  being  lowered  rest.  The 
timbers  on  the  platform  are  held  in  place  by  the  side  uprights  of  which 
there  are  three  on  each  side. 

ACCESSORIES 

Car  Wheels  for  Sprag  Braking. — In  the  development  of  a  flat  ore  de- 
posit with  an  extremely  irregular  floor,  such  as  is  found  in  the  lead  district 
of  Boutheastem  Missouri,  heavy  and  changing  grades  are  frequently  un- 
avoidable. Where  animal  haulage  is  used  in  such  mines,  some  method  of 
holding  the  cars  in  check  is  necessary.     The  ordinary  brake  beam  does 


not  operate  successfully  on  steep  grades  and  the  method  sometimes  used 
of  making  the  animal  help  is  hard  on  the  animal.  The  method  often 
followed  in  such  cases  is  to  design  the  car  wheels  with  heavy  spokes 
between  which  the  driver  shoves  a  pin  so  as  to  lock  or  sprag  the  wheel  and 
cause  the  cars  to  skid  down  the  grade  with  as  many  wheels  locked  as 
necessary.  The  driver  picks  up  the  sprag  pins  at  the  top  of  the  grade  and 
moves  from  car  to  car  locking  the  wheels.  On  the  return  trip  the  pins 
are  thrown  off  at\he  head  of  the  grade.  Cast-steel  wheels  were  used  for  a 
time  by  the  Federal  Lead  Co.,  but  proved  unable  to  withstand  the  severe 
shocks  caused  by  spragging.  This  company  has  now  adopted  manganese- 
steel  car  wheels  of  the  pattern  shown  in  Fig.  358.  These  wheels  are  used 
OQ  1.4r-ton  cars  and  no  trouble  has  been  experienced  by  their  failure. 
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3y  John  T.  Fuller).— Fig.  359 
— .:r-  for  checking  or  retarding  the 
zr-r  ir.  Kimberley,  South  Africa. 
'  zl:t^  pieces  of  timber,  bolted  or 
-J:  a  slope  at  each  end  as  shown. 
j'.jTes  iji  or  3  i  in.  thick  are  spiked, 
*  p'.  at  form  above  the  rail  is  just 
:rre  from  the  rail  when  the  axles 
The  car  travels  the  length  of  the 
:!y  and  gradually  checked  to  any 
speed  and  the  length  of  the  plat- 
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and  is  of  such  a  length  that  when  it  is  caught  in  a  comer  of  the  car,  the 
latter  is  properly  positioned  for  loading  from  the  chute. 

Car-bottom  Straightener. — la  loading  cars  from  stope  chutes,  espe- 
cially where  stoping  is  done  by  the  shrinkage  system,  the  falling  of  large 
faeces  of  ore  batters  the  bottoms  of  the  car  boxes  out  of  shape.  These 
car  bottoms  must  be  straightened  from  time  to  time,  and  in  Fig.  362  is 
shown  a  device  which  works  much  better  than  the  time-honored  sledging 
method.     A  frame,  3  X  7  ft.  in  the  clear,  is  constructed  of  a  6  X  6-in. 


, BINGLE-SCREW    COIiOMN    FOR    BTRAiaHTENINO    CAB    1 


sill,  two  4  X  4-in.  posts  and  a  6  X  6-in.  cap,  the  whole  held  securely 
farther  by  two  5^-in.  tie-rods,  and  firmly  braced.  The  car  box,  the 
bottom  of  which  needs  straightening,  is  removed  from  its  truck  and 
placed  under  the  frame,  bottom  side  up.  A  single-screw  drill  column  is 
tben  set  up  as  shown,  and  pressure  brought  to  bear  on  the  box.  By 
applying  this  pressure  in  two  or  three  places,  if  necessary,  the  bottom  is 
pressed  back  into  shape  without  the  denting  and  local  strains  which  sledg- 
ing would  cause. 
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-  :  "^.  R.  Butcher).— Fig.  36 

^   -       ^■-   "i'i  and  one  of  the  mote 

-  :  £  Steel  Co.,  on  the  Mesal 

^  :  2.    As  a  rule,  the  locatio 

.—•  -c  and  the  necessar\'  sets  ar 

.  _  -^     Props  are  placed  under  th 

-ju.^^    i=^:il  that  turn  is  to  be  driver 

>:>e  caps  and  on  either  sid 

^' :.  iz  vft.  post  is  reached,  whicl 
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.    ^ ;  .-"  the  10-ft.  by  9-in.  set  an( 
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^     V .  •  :  >:Ar*d  and  tie-rod  connections. 

v  r:.:nos  of  the  St.  Louis  Smelting 

^. .  l:s%5.v:'..  s  three-track  approach  to  the 

^.^-.>  ¥:".  and  the  shaft  station  may  l)e 

,.^  :.r   :r:uvn  by  an  electric  motor  in 

.     7:.    ..saed  cars  are  puslunl  in  trains 

.   ••>:■  r..:iiio  track,  while  empty  cars  are 

•  *.:>:-^. y  put  on  the  outside  tracks.     The 

^''..  ^  .v^of^wsy  switch,  as  shown  in  Fig.  3()4, 

'  '^.  -:,rfe  tnake  off  from  the  single  track.     The 

^  ^  rasii^^^y'    The  arrangement  of  the  track 

--*  *•'  ^  ^  loading  end  of  the  three-track  approach, 
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tbe  crossovers,  as  shown  in  Fig.  365,  have  to  be  made  abrupt,  so  that  the 
■vit«hing  from  oiie  track  to  the  other  may  be  done  in  the  minimum  of 
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■pace  and  as  near  the  shaft  as  possible,  to  decrease  the  distance  that  the 

eagers  must  walk  in  getting  an  empty  car  and  a  loaded  car  off  the  cage. 

t    In  tbe  drawings  tbe  dimensions  are  given  which  have  been  found  best  for 
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^    ^.ooms. — In  the  top-slice  method  of  ore 

"'^  ^^^^sabi,  successive  rooms  are  opened  off  the 

onej  \?va,y,  and  40  ft.  the  other.     The  track  from 

^"^  ^ong  side  of  the  room  only.     For  the  first 

^^^^^  >  a.  curve  is  fitted  into  the  track  such  as  rep- 

-1^  -^^^  ^^^^s  ^-^''  ^^g-  ^^8-     ^^^^  ^^^  room  is 
"       ^^  t,a.ken  out  and  it  is  desirable  to  use  the  same 

^     "^^ixck  into  the  next  room.     It  is  only  rarely 

^-^^'^t  rails  is  such  that  the  curve  will  fit.    The 

^-^  ^-P^tain  James  Rosewall  of  the  Harold  mine  by 

^■^   ^Hown.     The  curve  rails  are  laid,  the  portions 

^P>read  apart  and  the  switch  points  fitted  in  to 
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FITTING   TRACK    IXTO    ROOM    FROM    CROSSCUT. 

^th  joint.     The  switch  points  used,  of  course,  are 
Or  a  split  or  fixed  switch  and  not  for  a  stub  switch, 
^om  openpit  practice,  where  in  changing  tracks  it  is 
nts  to  match  without  recourse  to  this  device. 


LAYING  TRACK 

tick  (By  Edward  H.  Orser). — The  grade  stick 

indy  form  of  one  of  the  most  useful  tools  in  the 

It  consists  of  a  1  X  6-in.  board  fitted  with  two 

Is,  the  middle  part  of  the  top  of  the  board  being 

-allel  with  the  bottom.     A  hand-hole  is  cut  as 

0  top  are  hoveled  off  to  reduce  weight,     Thi* 

same,  but  are  placed  in  opposite  positions 
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if  a  single  track,  that  is,  two  rails  were  there  used.    The  safe^ 
operated  switch  at  such  a  point  depends  on  the  memory  of  tl 
to  which  track  the  last  skip  was  sent  over,  and  an  auton 
liable  always  to  get  out  of  order.    The  scheme  illustrated 
and  has  given  excellent  satisfaction.    While  it  uses  fourra' 
the  length  of  the  ties  is  necessary  and  not  much  in  the  wid 
that  required  for  a  single  track  and  the  saving  over  the 
used  in  the  upper  part  of  the  shaft  is  appreciable.    N( 
at  the  1600-ft.  point  to  change  to  the  two-track  per' 
ment  continues  to  the  bottom  of  the  shaft  at  2660 
There  are  no  compartments  in  the  shaft,  no  tu 
required  with  the  excellent  hanging;  the  ^haft  is  q 
of  the  stopes  in  places. 

Track  Spreader  and  Guard-xaU  Brackot — ^T^ 
shown  in  Fig.  367  is  particularly  useful  for  kep^^yj«*. 
timber  stringers  which  have  become  wurtiallv     xs^y^^^'^ 
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not  hold  a  spike  securely.    Of  course,  the  sun  -  x  «*  *"™  ™**^"- 

stringers,  but  often  the  use  of  a  track  sptread*  .    ,  .        ,..  .- ^ 

.^y^oriBiaed  80  as  to  sput  the 

^'ftlfs.^^      ^-^JbtniMO  can  be  made  from 

===^ -.  ^  tto 'wo  of  the  other  leg  and 

''^j^tagth  of  this  leg  gives  the 

<Mr^      "  -vi^^l^  ^^  *^®  other  leg  rest  on 

fi6'j(6'0afAvn      >  ^jj^jiif^  <»  ^'^  Upper  or  longer  leg 

FIG.  367.^TBMPOBABT  BBPAZB  ^^r^|tt|0iifle  track  gages  coustructed 

commission  until  holidays,  when  str 
rupting  the  mine  output.     A  Ji  X  • 
in.  clips,  is  driven  under  both  rail 
cut  away,  as  seen  in  the  illustratio 
iron.     This  will  keep  the  track  i 
to  the  sides  of  the  stringers.    T 


IQB  nUCK  LATINO. 


K  X  G  X  6-in.  clips  may  be  H  ^. 


wood  })locks  can  be  driven  bel 


being  kept  the  proper  ^^^^^'    ^f^^^^j^h&ns  laid. 
by  a  girt  rod.     To  save  the  sti    J0fi^  ^m^  k  Livincrstor 


thus  giving  in  both  cases  a  distance 


Brackets  of  3^  X  6-in.  flat 
bolted  to  the  projecting 
})racket  on  new  skip-wa7' 
of  the  stringer,  and  bol*"' 
at  15-fl.  intervals. 


I  off 

,0^^ggi  the  jack  is  footed  against  the  third. 
^^fj^luk  and  ^t  '^  ^  desirable  to  use 


p-'^ibrbeDdingnuls, 
^•^  itrfMgle,-'^'' 


4S1 

■  "H  on  its  upper  surface 

1 1 1 1  receive  the  side  of 

-.!■  movement  outward 

'■\cs  at  the  extremities, 

ill  (he  tops  of  the  posts. 

J  ft.  in  the  ground.     This 

is  possible  to  place  posts 

itable  points  undei^round, 


■;.  a71. 


juent  ratl-bending  is  necessary,  and  thus  avoid  the  transporta- 
lie  UBually  heavy  jim-crow,  the  lighter  screw-jack  being  all  that 
red  to  carry  about. 

cbed-log   Rail   Bender   (By  Charles  F.  Spaulding). — A  sturdy 
ndy  device  for  bending  rails  can  be  made  of  two  logs,  a  6  X  6-in. 
nd  a  screw-jack,  as  shown  in  Fig.  372.     The  logs  are  laid  side  by 
i  two  notches  cut  at  opposite  points  in  each.     In  one  pair  of  t) 
<  6-in.  piece  is  wedged.     In  the  other,  the  rail  is  laid.     Th( 


«■*  should  be  such  that  a  i^i-ia.  or 

"jssiiicce,  will  easily,  reach  the  rail. 

lo^:J  can  be  laid  a  greater  or  lees  distance 

ng  or  repairinj?  mine  tracks,  it  is  not 

11  resting  upon  all  the  ties  before  spiking, 
and  crosscut  fioors.     To  overcome  the 
'•onrlitions,  (he  tool  shown  in  Fig,  373  was 
hgth  of  lK-i°-  octagon  drill  steel  was  split 
,  the  end  of  each  prong  for  a  length  of  4  in. 
(  angle;  the  other  end  of  the  drill  steel  was 
Ust  slip  into  a  piece  of  1-in.  pipe;  this  pipe 
- ,  ■  *  -     By  placing  the  fork  over  a  rail  and  slipping 
*o  latter  may  l>o  held  up  firmly  agaioBt  the  rail 

SWITCHES,  ETC. 

\-^^**€b  (By  D,  W.  Jessup). — In  underground  track 
cx^j  ^y  traffic,  the  switches  in  general  use  are  the  stub 
i^^^,  *-»leir  modifications.  These  switches  are  operated 
,  ,»  J  l>y  means  of  a  stand  and  lever,  a  crank  and  lever, 
,^  ^**Ket.  Where  light  traffic  is  concerned,  especially 
:ij,  ^'itch  is  operated  by  the  hand  or  a  kick  of  the  foot 
,y^  ^  ''esults.  In  laying  track  it  is  important  to  remem- 
-  .  ^Id  be  elevated  about  H  in.  above  the  rails,  ae  thia 
,  *^st  the  rail  opposite  the  frt^  and  prevents  the  car 
/»>«»»  frog. 

*^8tratefl  a  typical  stub  switch  with  a  turnout  BB  from 
,  *  The  switch  points  at  CC  are  held  together  by  means 
,  fit  into  slots  as  shown  in  2;  with  a  broader  gage  more 
^  often  used.  The  bridle  is  moved  to  and  from  AA  to 
'Ovpr  methods,  principally  by  those  given  above.  The 
■^cnt  of  the  switch  rails  for  an  18-in.  gage  is  about  Ij^  in. 
^•^e  is  left  between  the  switch  point  ends  to  allow  for  easy 
Wance  for  movoinrnt  of  the  switch  rails  CC  must  be  made; 
lot  spiked  for  a  distance  of  ]2or  loft,  back  from  the  switch 
'  replace  the  spikes,  clamps  E  are  placed  about  every  3  ft. 
its.  Underneath  the  switch  points  is  placed  a  long,  solid 
ivhich  extends  to  the  switch  levers,  and  facilitates  the  move- 
ails.  To  prevent  wearing,  a  strip  of  sheet  iron  3  or  4  in. 
■d  to  the  tie  underneath  the  points. 
l1  railroad  split  switch  is  but  little  used  undetp 
xcept  with  a  track  of  broad  gage,  and  in  mines  w: 
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'V,  and  is  not  adapted  to  short 

as  shown  in  3.     Two  latches 

iiro  held  together  by  a  clamp  D 

«'nptft  from  24  to  36  in.  and  are 

I  he  outside  and  leaving  the  inside 

'  I'd,  the  length  of  the  taper  depend- 

The  bridle  is  operated  by  one  of  the 


'  *^ind  in  operation  in  many  mines  and 
*^d Vantage  over  the  crank  and  lever  in 
^ii'ow  of  the  switch,  as  is  often  demanded 
■'^  where  the  rails  spread  and  the  switch 
^'I'ank  and  lever  offers  but  one  distance  of 
*  *  a  6  X  6-in.  tie  which  extends  under  the 
/   ^^nd  is  placed  about  18  in.  from  the  track, 
^^^t  a  car  running  on  the  track  will  not  strike 
'  ^*^  latter  is  about  20  in.  wide  and  12  in.  high, 
*  1^'  A  made  from  %  X  l^-i^-  iron,  the  halves 
|;^ Voted  together  at  H  and  G.     About  2  in.  of 
^^tened  to  the  tie  by  lag  screws  as  shown,  and 
.  ^     Across  the  frame  about  4  in.  above  the  bottom, 
^^tween  these  straps  and  is  fastened  to  them  by 
.        >  about  which  the  lever  is  pivoted.     The  length 
"■      ^o  36  in.  and  the  lever  is  bent  inward  so  that 
'    *t,rike  it;  the  lever  is  held  in  place  by  a  pin  passing 
^^  the  stand.     The  lower  end  of  the  lever  is  fastened 
•y  a  bolt  or  pin,  the  rod  extending  to  the  bridle.     The 
^  tnade  so  that  the  legs  are  spiked  to  the  sides  of  the  tie 
-■  1»*  ^ut  it  then  laclcs  stability. 

^  i^d-lever-arm  method  of  movement  is  shown  in  3.     An 

I'ver  about  18  in.  long  is  fastened  to  the  bridle  at  E,  and 

-  fastened  to  the  crank  shaft  at  F,    The  throw  of  the  crank 

.•tly  equal  to  one-half  the  throw  of  the  switch.     The  length 

-iiaf t  is^bout  4  in. ;  it  is  attached  to  a  block  or  tie  by  means 

The  lever  arm  is  thrown  by  hand.     Its  length  should  be 

!icn  thrown  toward  the  track  it  will  not  touch  it.    The  weight 

>  is  5  or  10  lb.     A  piston  rod  and  chuck  from  an  old  machine 

:  nswer  the  purpose. 

cs  it  may  be  convenient  to  have  the  lever  situated  at  some  dis- 
u  from  the  switch  points,  and  of  the  several  devices  an  eccentric 
rle  joint  is  often  used.     The  eccentric  is  shown  in  5.     A  switch 
.  Lsting  of  a  double  strap  A  about  24  in.  long  and  extending  ( 
,    bridle  to  a  piece  of  timber  B,  passes  over  a  lateral  strap  C,  w 


the  crossovers,  as  shown  in  Fig.  365,  have  to  be  made  abrupt,  so  that  the 
switching  from  one  track  to  the  other  may  be  done  in  the  minimum  of 


IL  TnLVOtT  TRArK    A-VD   SWlTt-HEfl. 


tpaeeattdtmn 


IT  the  Aalt  as  poarable,  to  decrease  the  distance  that  the 
k  in  getting  an  empty  car  and  a  loaded  car  off  th'-  cai;e. 
the  dimcDaioas  are  given  which  have  Itecn  found  )x:i-t  for 
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loading  cages  at  greatest  speed.  At  fiiist  a  distance  of  13  ft.  from  the  shaft 
to  point  of  middle  frog  was  tried,  but  this  was  found  to  be  too  great  and 
was  shortened  to  11  ft.  This  has  been  foimd  to  be  just  about  lighti  the 
curve  beginning  almost  as  soon  as  the  cars  clear  the  shaft.  The  distance 
between  outside  rails  in  the  three-track  straightway  is  11  ft.  This  gives 
plenty  of  clearance  between  cars.    In  the  loading  crossovers  a 


Abou^  30'- 


I 


..•Main  Track 


Empiy  Cars 
Loaded  Cars 


.'Swifch 


FIQ.   364. — ^DRIFT  END  AND  THBSB-WAT  BWrfCH  FOB  TBIPUD^TBACK  LOADINa  8TATIOK. 


switch  is  needed  to  join  the  middle  track  with  the  track  that  connects  it 
with  the  shaft,  shown  in  Fig.  365.  The  cagers  throw  this  with  one  iooi  and 
after  running  the  empty  car  out  on  the  outside  track  on  the  same  side  of 
the  shaft  that  it  came  from,  cross  over  to  the  center  track  to  get  the  loaded 
car. 


*^ 


-^- 


^Jr 


X. 


Swifch- 

Lock 


Fl(}.    3Go. CONNECTIONS     BETWEEN 


TWO-COMPARTMENT 
STATION. 


SHAFT     AND     THREE-TRACK 


Economical  Incline  Track  Arrangement. — The  working  shaft  of  the 
Sterling  Iron  &  Ry.  Co.,  at  Lakeville,  N.  Y.,  is  in  the  orebody  and  follows 
approximately  the  flat-dipping  foot-wall.  The  foot-wall  is  extremely 
irregular  and  while  some  of  the  rolls  are  followed  by  the  shafts  it  was 
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r  to  cut  through  Bome  of  the  eharper  ones.  Id  order  to  reduce 
the  width  of  these  cuts  and  also  to  save  a  certain  amount  on  rails  and  ties, 
a  rather  ingenious  method  of  arranging  the  tracks  was  resorted  to,  as 
shown  in  Fig.  366.  Hoisting  is  done  in  balance  from  several  levels  so 
that  provision  had  to  be  made  for  the  skips  to  pass.  From  the  top  of  the 
headframe  to  the  800-ft.  point,  three  rails  are  used.  This  is  not  an  un- 
usual method  on  inclined  planes  and  results  in  savingthe  cost  of  one  rail,  a 


no.  306. — ECONOuuiNG  excavatiok  in  incline 


certain  amount  in  the  length  of  the  ties  and  some  rock  cutting.  At  the 
800-ft.  point  a  change  is  made  to  four  rails,  two  complete  tracks,  in  the 
manner  shown,  no  switch  being  necessary.  The  tracks  are  continued  to 
the  1600-ft.  point  and  the  two  skips  can  pass  anywhere  between  these 
points.  From  the  1600-ft.  point  down,  it  was  desired  to  carry  the  shaft 
u  narrow  as  possible,  but  the  management  was  unwilling  to  risk  possible 
accident  from  the  use  of  the  switch  which  would  have  become  necessary 
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Device  for  Retarding  Speed  of  Cars  (By  John  T.  Fuller).— Fig.  358 
shows  tho  essential  details  of  a  simple  device  for  checking  or  retarding  tha 
speed  of  cars  used  at  the  diamond  mines  in  Kimberley,  South  Africa 
It  consists  of  a  platform  built  of  one  or  more  pieces  of  timber,  bolted  or 
spiked  to  the  ties  between  the  rails,  with  a  slope  at  each  end  as  shown. 
Over  this  platform  wrought-iroo  or  steel  plates  J^g  or  J-^  in.  thick  arespiked^ 
bolted  or  screwed.  The  height  of  this  platform  above  the  rail  is  just 
sufficient  to  raise  the  wheels  of  the  car  free  from  the  rail  when  the  axles 
come  into  contact  with  the  platform.  The  car  travels  the  length  of  the 
platform  on  its  axles,  its  speed  being  gently  and  gradually  checked  to  any 
degree  desired  depending  on  the  original  speed  and  the  length  of  the  plat- 


form. The  width  of  the  platform  will  depend  on  the  width  C  of  tha 
journal  boxes.  The  length  of  the  platform  must  be  determined  by  experi- 
ment for  each  case;  but  this  is  quickly  and  easily  done.  The  length  B 
the  inclined  portion  of  the  platform  is  usually  about  3  ft.  and  there  hava' 
been  used  at  different  places  platforms  with  the  length  A  from  10  to  25  ft. 
When  once  properly  adjusted  this  car  check  will  be  found  not  only  simpla 
and  economical  but  absolutely  automatic  and  indestructible  under  the 
roughest  usage.  This  device  can,  of  course,  be  used  only  where  the  car 
axles  are  free  to  revolve.  Contrary  to  expectation,  there  has  been  experi- 
enced no  trouble  with  bent  axles  by  using  this  form  of  check. 

Lever  and  Lock  for  Side-dump  Car. — The  typical  car  for  underground 
electric  haulage  on  the  iron  ranges  has  a  gable  bottom  and  side  dump, 
holds  from  2  to  3  tons  and  is  mounted  on  a  single  truck.  The  devices  for 
locking  and  releasing  the  side  door  are  as  numerous  as  the  companies 
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operating.  One  of  the  best  is  that  used  in  the  Oliver  mines  at  Ely,  Minn, 
illustrated  in  Fig,  360.  Two  levers  with  spring  stops,  similar  to  the  brake 
and  clutch  levers  on  small  hoists,  are  mounted  on  opposite  ends  of  the  car, 
BO  that  one  operates  each  door.  As  the  train  comes  to  the  poclcet,  two 
men  take  position  on  opposite  sides  of  the  track  and  release  the  levers  so 
aa  to  open  the  doors  aa  the  cars  pass,  the  operation  being  extremely  rapid, 
The  weight  of  the  ore  swings  open  the  door  so  as  to  permit  a  free  discharge 
and  any  material  that  sticks  to  the  bottom  ia  released  by  banging  the 
doora  vigorously.  Each  lever  is  keyed  to  a  IJ-^-in.  horizontal  shaft  ex- 
tending the  length  of  the  car  under  the  inclined  bottom.  This  shaft 
works  in  three  one-piece  cast-iron  boxes  fastened  to  the  underade  of  the 


FlO.  361. — KKNWEDT  CAR 

oar  bottom  in  an  inclined  position.     Three  hooks  are  also  kej'ed  to  the 

shaft  and  their  ends  engage  the  lower  edge  of  the  door.  A  handle,  spring 
and  sliding  stop  are  fitted  to  the  lever  in  the  ordinary  manner,  the  stop 
engaging  notches  in  an  arc  which  is  held  out  from  the  end  of  the  car  by 
bolts  and  spacers  and  which  passes  through  a  slot  in  the  lever.  In  locking, 
the  door,  the  lever  ia  forced  well  along  the  arc  and  when  the  stop  enters  a 
notch,  there  is  enough  spring  in  the  lever,  keys  and  shaft  to  keep  the 
hooks  tight  against  the  door.  The  arrangement  and  dimensions  are 
shown  in  the  drawing. 

Latch  for  Holding  Car  During  Loading. — At  the  Kennedy  mine  on  the 
North  Cuyuna  range,  the  device  represented  in  Fig.  361  is  in  use  for 
holding  care  while  loading  from  a  chute,  in  cases  where  the  grade  might 
otherwise  cause  the  car  to  run  away.  The  drawing  is  an  elevation  taken 
diagonally  across  the  drift.     The  bar  ia  held  to  a  drift  post  by  a  staple 
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and  is  of  Buch  a  length  that  when  it  is  caught  in  a  corner  of  the  car,  the 
latter  is  properly  positioned  for  loading  from  the  chute. 

Car-bottom  Straightener. — In  loading  cars  from  stope  chutes,  espe- 
cially where  sloping  is  done  by  the  shrinkage  system,  the  falling  of  large 
pieces  of  ore  batters  the  bottoms  of  the  car  boxes  out  of  shape.  These 
car  bottoms  must  be  straightened  from  time  to  time,  and  in  Fig.  362  is 
shown  a  device  which  works  much  better  than  the  time-honored  sledging 
method.    A  frame,  3  X  7  ft.  in  the  clear,  is  constructed  of  a  6  X  6-in. 


no.  362. — siirauii-scREw  column  for  STBAiOHTENiNa  cab 


sill,  two  4  X  4-in.  posts  and  a  6  X  6-in.  cap,  the  whole  held  securely 
together  by  two  %-in.  tie-rods,  and  firmly  braced.  The  car  box,  the 
bottom  of  which  needs  straightening,  is  removed  from  its  truck  and 
placed  under  the  frame,  bottom  side  up.  A  single-screw  drill  column  is 
then  set  up  as  shown,  and  pressure  brought  to  bear  on  the  box.  By 
applying  this  pressure  in  two  or  three  places,  if  necessary,  the  bottom  is 
pressed  back  into  shape  without  the  denting  and  local  strains  which  sledg- 
ing would  cause. 
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TRACK  ARRANGEMENT 


Track  Work  in  a  MiUu& 
ebowa  some  details  of  i 
turn»  used  in  tlip  mines  ui 
range.     A  right  and  left  tu. 
of  a  turn  is  determined  befort 
put  in  place  to  make  the  tum  wj 
ends  of  the  two  caps  resting 
A  fi-ft.  liy  6-in.  post  is  i      l  u.j 
the  posts  of  each  aet  are  siiurten 
is  the  length  of  post  used  in  mOl^. 


E.  W.  R.  Butcher).— Fig.  363 
:  work  and  one  of  the  motor 
on  &  Steel  Co.,  on  the  Mesabi 
and  2.  As  a  rule,  the  location 
iven  and  the  necessary  sets  are 
i.  Props  are  placed  under  the 
t  until  that  turn  is  to  be  driven. 

these  caps  and  on  either  side 
1  an  S-ft.  post  is  reached,  which 
WTien  the  opening  set  is  placed 


in  position,  a  point  is  placed  on  t^e  aet  and  on  the  10-ft.  by  9-in,  set  and 
with  this  line  the  rest  of  the  turn  is  put  in  with  the  aid  of  the  other  dimen- 
luona  shown.  In  3,  4  and  5  are  shown  the  track  layout  and  frog  details 
UHod  in  connection  with  a  25-ft.-radiu3  timber  turn.  The  frog  is  de- 
aigned  so  that  it  can  be  used  for  either  a  right  or  a  Icit  tum.  The  stub 
■witch  has  gi\'en  better  satisfaction  for  underground  work  than  the  point 
■witch.  The  latter  caused  considerable  trouble  by  dirt  getting  between 
tho  wing  rail  and  track,  which  interfered  with  its  closing.  In  6  to  10, 
inohisive,  are  shown  the  details  of  switch  stand  and  tie-rod  connections. 

Trtcks  for  Loading  Station. — In  the  mines  of  the  St.  Louis  Smelting 
&.  Hefiiiing  Co.,  in  southeastern  Missouri,  a  three-track  approach  to  the 
ahoft  is  used,  since  the  ground  stands  well  and  the  shaft  station  may  be 
made  extra  wide.  The  1-ton  cars  are  drawn  by  an  electric  motor  in 
trains  on  tracks  of  24-in,  gage.  The  loaded  cars  are  pushed  in  trains 
ahcai!  of  the  locomotive,  on  to  the  middle  track,  while  empty  cars  are 
pulled  from  the  rages  and  are  generally  put  on  the  outside  tracks.  The 
drift  end  of  Ific  Ihrcotrack  approach,  which  is  100  ft.  long  in  some  in- 
stances, h.is  to  be  fitted  with  a  three-way  switch,  as  shown  in  Kg.  364 
at  the  i)oint  where  the  two  tracks  make  off  from  the  single  track.  TTw 
curves  on  this  track  can  be  made  easy.  The  arrangement  of  the  trac 
and  the  frogs  is  shown.     At  the  loading  end  of  the  three-track  approael 


'  the  crossovere,  as  shown  in  Fig.  365,  have  to  be  made  abrupt,  so  thai  the 
Bwitching  from  one  track  to  the  other  may  be  done  in  the  minimum  of 
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quce  and  as  near  the  shaft  as  possible,  to  decrease  the  distance  that  the 
eagers  must  walk  in  getting  an  empty  car  and  a  loaded  car  off  the  cage. 
In  the  drawings  the  dimensions  are  given  which  have  l)een  found  best  for 
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Track  Work  in  a  Minnesota  Mine  (By  J 

shows  Bome  details  of  underground  track 

turns  uBed  in  the  minea  of  the  Republic  I'        ^.^^ 

range.     A  right  and  left  turn  is  shown  in 

of  a  turn  is  determined  before  the  drift  is       -^^^^^      f^ 

put  in  place  to  make  the  turn  when  reqi  ^'"-— ^ 

ends  ofthe  two  caps  restingontheopeni        .^.r  TRtPLs^ntA 

A  9-ft.  by  6-in.  post  is  used  under  b( 

the  posts  of  each  set  are  shortened  6  ii 

is  the  length  of  post  used  in  motor  dt  "it' 

in  position,  a  point  is  placed  on  t^ 

with  this  line  the  rest  of  the  turn  i . 

sions  shown.     In  3,  4  and  5  are 

used  in  connection  with  a  25- 

eigned  so  that  it  can  be  used 

switch  has  given  better  satisfr 

switch.    The  latter  caused 

the  wing  rail  and  track,  w) 

inclusive,  are  shown  the  det 

Tracks  for  Loading  SI 
&  Refining  Co.,  in  southc 
shaft  is  used,  since  the 
made  extra  wide.    Th' 
trains  on  tracks  of  2' 
ahead  of  the  locomo' 
pulled  from  the  cage 
drift  end  of  the  thr*^^^ 

stances,  has  to  be  '  n^ 

at  the  point  when^K** ^ii»«lk- ^'-  ^'"  '^  '"  ^"^^  "' 

s  on  this  ti^&'iipBr  fool-waU.    The  foot- 

and  the  frogs  i^^^llK  *''^^  nOh  we  followed  by 
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-harper  ones.    In  order  to  reduce 

"in  amount  on  rails  and  ties, 

'■■>  was  resorted  to,  as 

'111  several  levels  so 

From  the  top  of  the 

i.     This  is  not  an  un- 

.  i  n(;  t  he  cost  of  one  rail,  a 
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mount  in  the  length  of  the  ties  and  some  rock  cutting.    At  the 

^nnint  ft  change  is  made  to  four  rails,  two  complete  tracks,  in  the 

ho«n,  no  switch  being  necessary.     The  tracks  are  continued  to 

^nft-ft  point  and  the  two  skips  can  pass  anywhere  between  these 

From  the  1600-ft.  point  down,  it  was  desired  to  carry  the  shaft 

tf  as  posHiblp,  but  the  management  was  unwilling  to  risk  possi' 

t  from  the  use  of  the  switch  which  would  have  become  necee 
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were  there  used.    The  safety  of  a  hand- 

;&  pomt  d^iends  on  the  memory  of  the  operator  as 

szg  was  sent  over,  and  an  automatic  switch  is 

lur  «]f  order.    The  scheme  illustrated  was  conceived 

While  it  uses  four  rails,  no  increase  in 
y  and  not  much  in  the  width  of  the  cut  over 
Tfr  A  :3ns^  crack  and  the  saving  over  the  three-rail  system 
.aMfl  :  -J:«^  nrptsr  parr  -jf  zbe  shaft  is  appreciable.  No  switch  is  required 
^  9*  iM»N^.  7«iiixf  m  change  to  the  two-track  portion.  The  arrange- 
•ti'iuiiss^  ^  :iie  boctom  of  the  shaft  at  2650  ft.  below  the  collar. 
i^  ^o!^  »  .tioftparaiienfis  in  the  shaft,  no  timber  whatever  being 
^i-  :t  -:^  -easmfeofi  hanging;  the  shaft  is  quite  open,  really  a  part 

Bracket. — The  type  of  track  spreader 

>:c  ^^  >  aardctdarlT  useful  for  keeping  the  rails  to  gage  on 

r::i|E$^ns  ^mdi  haTe  become  partially  rotten,  so  that  they  will 

^  ^^tkr  ^^^rureiy.    Of  course,  the  surest  remedy  is  to  replace  the 

<^-^«$n>^    ui  >tte«  :fte  Tiw  of  a  track  spreader  will  keep  the  skipways  in 
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vuii4;>2s  when  stringers  can  be  replaced  without  inter- 
.,,,.«..  ;.»ut.     V  ^4  \  Wn.  flat  iron,  bored,  for  3^  X  2}^  X  4- 
.,    uwijf  -H>«a  ^*5uk  after  sufficient  rotten  timber  has  been 
i   jx  .Uusj^r^cwo.    The  clips  are  then  bolted  to  the  flat 
v-v.t'    !>^*  '.rmck  ^>  gage,  even  though  the  rails  may  move 
.^^a^nv    To  keep  the  rails  centered  on  the  timber, 
.    ,.»;»    -V  bv>ltevl  to  the  bottom  of  the  spreader  and 
.     I.  xt^%^vu  the  clip  and  the  stringer,  the  stringers 
>v>it^v  .ij.^fiuri  by  the  usual  3  X  6-in.  spreader  held 
J  .     >:    :*t>a\  rv^Uers  are  used  near  the  iron  spreaders. 
.     ;Vv    .'♦",  ^o  hold  the  back  or  guard  rail,  may  be 
^    rics  Ji  'he  track  spreader.     The  same  type  of 
.^.  >  <  itskw  longer  by  an  amount  equal  to  the  depth 
X  ,vv*  *>'  *^^  ^^  plates,  which  are  usually  introduced 
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Track  Curves  in  Top-slice  Rooms. — In  the  top-slice  method  of  ore 
extraction  as  practised  on  the  Mesabi,  successive  rooms  are  opened  off  the 
crosscut,  extending  10  ft.  one  way,  and  40  ft.  the  other.  The  track  from 
the  crosscut  is  turned  into  the  long  side  of  the  room  only.  For  the  first 
room  mined  from  any  crosscut,  a  curve  is  fitted  into  the  track  such  as  rep- 
resented by  the  portions  of  the  rails  A-A',  Fig.  368.  When  the  room  is 
mined  and  caved,  the  track  is  taken  out  and  it  is  desirable  to  use  the  same 
curved  portion  for  laying  track  into  the  next  room.  It  is  only  rarely 
that  the  break  in  the  crosscut  rails  is  such  that  the  curve  will  fit.  The 
difficulty  is  overcome  by  Captain  James  Rosewall  of  the  Hdrold  mine  by 
using  two  switch  points,  as  shown.  The  curve  rails  are  laid,  the  portions 
B  of  the  crosscut  rails  are  spread  apart  and  the  switch  points  fitted  in  to 


Fia.  368. — FrmuG  tkack 


maJce  a,  tight  and  smooth  joint.  The  switch  points  used,  of  course,  are 
such  as  would  be  used  for  a  split  or  fixed  switch  and  not  for  a  stub  switch. 
The  trick  is  one  taken  from  openpit  practice,  where  in  changing  tracks  it  is 
often  difficult  to  get  joints  to  match  without  recourse  to  this  device. 


LAYING  TRACK 

Convenient  Grade  Stick  (By  Edward  H.  Orser).— The  grade  stick 
shown  in  Fig.  369  is  a  handy  form  of  one  of  the  most  useful  tools  in  the 
trackman's  equipment.  It  consists  of  a  1  X  6-in.  board  fitted  with  two 
iron  angle  shoes  at  the  ends,  the  middle  part  of  the  top  of  the  board  being 
stnught  and  true  and  parallel  with  the  bottom.  A  hand-hole  is  cut  as 
shown  and  the  ends  of  the  top  are  beveled  off  to  reduce  weight.  The 
shoes  on  both  ends  are  the  same,  but  are  placed  in  opposite  positions  thp 
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short  leg  turning  up  in  one  case  and  down  in  the  other.  This  short  end  is 
made  of  a  length  to  give  the  exact  grade  desired;  for  example,  if  a  0.5  per 
cent,  grade  is  wanted  and  the  grade  stick  is  8  ft.  4  in.  long,  the  length  of 
the  short  leg  of  the  shoe  will  be  )^  in.  In  drifting,  the  left  end  is  kept 
ahead.  When  a  new  section  of  track  is  to  be  laid,  the  back  end  of  the 
grade  stick  is  set  on  one  rail  and  a  hand  level  placed  on  the  flat  top. 
The  new  rail  is  raised  until  the  bubble  is  centered.  If  on  straight  track, 
the  other  rail 'is  set  by  leveling  across.  If  on  a  curve,  the  proper  allowance 
for  raise  is  made  in  the  outside  raiL    If  the  level  is  out  of  adjustment,  it 


S/roes  made  ofk  *lron\  set  in  ftvs/f  wtth  ^affwrt  of  sf/eJt. 

/I,  var/eef  toglYegradt  c/e^red.  /h/es  spcKtef  2 "apart  i^e^femr. 

FIG.   369. — ntON-BHOD  QBADX  STICK  FOB  MINX  TRACKS. 

should  be  reversed  and  the  new  raO  lowered  or  raised  so  as  to  split  the 
difference. 

Angle-iron  Track  Gage. — ^A  serviceable  track  gage  can  be  made  from 
a  piece  of  angle  iron  as  shown  in  the  accompanying  drawing,  Hg.  370. 
One  leg  of  the  angle  is  cut  away  flush  with  the  face  of  the  other  1^  and 
back  from  the  ends  3  in.  The  remaining  length  of  this  leg  gives  the 
proper  gage  for  the  track  and  the  3-in.  projections  of  the  other  leg  rest  on 
top  of  the  rails.  A  3^-in.  round  handle  riveted  on  the  upper  or  longer  leg 
of  the  gage  makes  it  complete.    With  a  little  use  track  gages  constructed 

/ffrefs-.  A^IronHandk 

MiiMimi      nil.../'        ■■    ^ 


Ij'M 6a^ ***J*I 

FIG.   370. — STIFF  QAGE-IRON  FOR  TRACK  LATINO. 

of  wood  soon  become  so  badly  battered  that  they  are  practically  useless 
and  those  made  of  iron  are  easily  bent,  thus  giving  in  both  cases  a  distance 
shorter  than  the  gage  desired  for  the  track  bein<5  laid. 

Bending  Rails  with  Screw-jack  (By  A.  Livingstone  Oke). — ^There  is 
illustrated  in  Fig.  371  a  method  for  bending  rails,  consisting  of  the  use  of  a 
screw-jack  in  conjunction  with  three  upright  posts  planted  in  the  ground 
to  form  the  apexes  of  an  isosceles  triangle,  as  shown.  The  rail  to  be  bent 
is  placed  across  two  of  the  posts  and  the  jack  is  footed  against  the  third. 
To  facilitate  the  manipulation  of  the  jack  and  rail,  it  is  desirable  to  use 
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three  blocks  of  wood,  the  longer  one  slightly  inclined  on  its  upper  surface 
to  form  a  rest  for  the  jack,  and  the  other  two  notched  to  receive  the  side  of 
the  rail  ajid  give  a  steady  support.  To  prevent  the  movement  outward 
of  the  tops  of  the  posts,  three  links  are  made  with  eyes  at  the  extremities, 
which  drop  over  round  iron  dowels  driven  firmly  in  the  tops  of  the  posts. 
The  lower  ends  of  the  posts  are  sunk  from  1  to  2  ft.  in  the  ground.  This 
device  has  been  found  useful  in  mines,  as  it  is  possible  to  place  [wsta 
uranged  in  this  manner  at  entrances  and  at  suitable  points  underground. 


I.  371.- 


'-JACK    RAIL 


where  frequent  rail-bending  is  necessary,  and  thus  avoid  the  transporta- 
tion of  the  usually  heavy  jim-crow,  the  lighter  screw-jack  being  all  that 
is  required  to  cany  about. 

Notched-log  Rail  Bender  (By  Charles  F.  Spaulding). — A  sturdy 
ind  bandy  device  for  bending  rails  caji  be  made  of  two  logs,  a  6  X  6-in. 
liece  and  a  screw-jack,  as  shown  in  Fig.  372.  The  logs  are  laid  side  by 
He  and  two  notches  cut  at  opposite  points  in  each.  In  one  pair  of  these, 
tte  6  X  &-in.  piece  is  wedged.    In  the  other,  the  rail  is  laid.    The  dis- 
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:  between  notches  along  the  logs  should  he  such  that  a  1^^-in.  or 
J-in.  jack,  footed  against  the  crosspiece,  will  easily,  reach  the  rail. 
IT  curves  of  different  radius,  the  logs  can  be  laid  a  greater  or  less  distance 
art. 

Rail  and  Tie  Holder. — In  laying  or  repairing  mine  tracks,  it  is  not 
rays  possible  to  have  the  rails  resting  upon  all  the  ties  before  spiking, 
!  to  the  unevenness  of  drift  and  crosscut  floors.  To  overcome  the 
Eculty  of  spiking  under  such  conditions,  the  tool  shown  in  Fig.  373  was 
One  end  of  a  2-ft.  length  of  IJ^^-in.  octagon  drill  steel  was  split 
r  1  ft.  and  shaped  into  a  fork,  the  end  of  each  prong  for  a  length  of  4  in. 
ijig  bent  forward  at  a  right  angle;  the  other  end  of  the  drill  steel  was 
Bwn  out  80  that  it  would  just  slip  into  a  piece  of  1-in.  pipe;  this  pipe 
■ves  as  a  handle  and  lever.  By  placing  the  fork  over  a  rail  and  slipping 
s  prongs  under  a  tie,  the  latter  may  be  held  up  firmly  against  the  rail 
lile  being  spiked. 

SWITCHES,  ETC. 

Switches  and  Crossings  (By  D.  W.  Jessup). — In  underground  track 

nrk,  where  there  is  heavy  traffic,  the  switches  in  general  use  are  the  stub 

i  split  switches  and  their  modifications.     These  switches  are  operated 

■various  ways;  usually  by  means  of  a  stand  and  lever,  a  crank  and  lever, 

;gle  joint,  or  a  target.     Where  fight  traffic  is  concerned,  especially 

me-car  traffic,  the  switch  is  operated  by  the  hand  or  a  kick  of  the  foot 

i  gives  satisfactory  results.     In  laying  track  it  is  important  to  remem- 

r  that  the  frog  should  be  elevated  about  }^  in.  above  the  rails,  as  thia 

tows  the  car  against  the  rail  opposite  the  frog  and  prevents  the  car 

sels  from  catching  the  frog. 

,  Fig.  374,  at  1 1  illustrates  a  typical  stub  switch  with  a  turnout  BB  from 

B  main  track  AA.     The  switch  points  at  CC  are  held  together  by  means 

If  a  bridle  D  and  fit  into  slots  as  shown  in  2;  with  a  broader  gage  more 

J  one  bridle  is  often  used.     The  bridle  is  moved  to  and  from  AA  to 

1  by  various  lever  methods,  principally  by  those  given  above.     The 

V  or  movement  of  the  switch  rails  for  an  18-in.  gage  is  about  1^^  in. 

d  a  J^-in.  space  is  left  between  the  switch  point  ends  to  allow  for  easy 

lifting.     Allowance  for  movement  of  the  switch  rails  CC  must  be  made; 

e  rails  are  not  spiked  for  a  distance  of  12  or  15  ft.  back  from  the  switch 

Knte,  and  to  replace  the  spikes,  clamps  E  are  placed  about  everj'  3  ft. 

1  the  points.     Underneath  the  switch  points  is  placed  a  long,  solid 

^X  6-in.  tie,  which  extends  to  the  switch  levers,  and  facilitates  the  move- 

mt  of  the  rails.     To  prevent  wearing,  a  strip  of  sheet  iron  3  or  4  in. 

e  is  fastened  to  the  tie  underneath  the  points. 

The  typical  railroad  split  switch  is  but  little  used  underground  in 
Ital  mines,  except  with  a  track  of  broad  gage,  and  in  mines  with  a  larj 
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to  make  and  lay,  and  is  not  adapted  to  short 
turns.  A  modifit^i  split  switch  is  used  as  showo  in  3.  Two  latches 
AA'  are  fastened  to  the  rails  BB',  and  are  held  together  by  a  clamp  D 
and  a  bridle  C.  The  latches  vary  in  lengtK  from  24  to  36  in.  and  are 
drawn  to  a  point  at  one  end,  flattening  the  outside  and  leaving  the  inside 
ibout  normal,  or  slightly  cun-ed  inward,  the  length  of  the  taper  depend- 
ing upon  the  length  of  the  turnout.  The  bridle  is  operated  by  one  of  the 
different  switch  levers. 

The  9tand-and-lever  switch  is  found  in  operation  in  many  mines  and 
affords  satisfaction.  It  has  the  advantage  over  the  crank  and  lever  in 
that  it  oiTers  some  latitude  in  the  throw  of  the  switch,  as  is  often  demanded 
in  the  double  turnout  or  in  cases  where  the  rails  spread  and  the  switch 
point)*  are  not  in  line,  while  the  crank  and  lever  offers  but  one  distance  of 
throw.  The  stand  is  spiked  to  a  6  X  6-in.  tie  which  extends  under  the 
switch  points,  aa  shown  in  4,  and  is  placed  about  18  in.  from  the  track, 
allowing  sufficient  space  so  that  a  car  running  on  the  track  will  not  strike 
;he  lever  arm  or  stand.  The  latter  is  about  20  in,  wide  and  12  in.  high, 
oiisasting  of  a  double  frame  A  made  from  %  X  IH-i"-  iron,  the  halves 
spaced  }4  i°-  apart,  and  riveted  together  at  H  and  G.  About  2  in.  of 
each  leg  is  turned  out  and  fastened  to  the  tie  by  lag  screws  as  shown,  and 
a  double  strap  B  is  riveted  across  the  frame  about  4  in.  above  the  bottom. 
The  lever  arm  C  passes  between  these  straps  and  is  fastened  to  them  by 
I  loose  bolt  or  a  pin  at  D,  about  which  the  lever  is  pivoted.  The  length 
'  1  ihe  lever  is  from  24  to  36  in.  and  the  lever  is  bent  inward  so  that 
:i  passing  car  will  not  strike  it ;  the  lever  is  held  in  place  by  a  pin  passing 
through  Ihe  holes  E  in  the  stand.  The  lower  end  of  the  lever  is  fastened 
"i  the  switch  rod  by  a  bolt  or  pin,  the  rod  extending  to  the  bridle.  The 
>t3nd  is  sometimes  made  so  that  the  legs  are  spiked  to  the  sides  of  the  tie 
instead  of  the  top,  but  it  then  laclcs  stability. 

The  c ran k-and -lever-arm  method  of  movement  is  shown  in  3.  An 
arm  or  switch  lever  about  18  in.  long  is  fastened  to  the  bridle  at  E,  and 
the  other  end  is  fastened  to  the  crank  shaft  at  F.  The  throw  of  the  crank 
ftiould  be  exactly  equal  to  one-half  the  throw  of  the  switch.  The  length 
of  the  crank  shaft  i^bout  4  in.;  it  is  attached  to  a  block  or  tie  by  means 
of  a  .itrap  H.  The  lever  arm  is  thrown  by  hand.  Its  length  should  be 
sufh  that  when  thrown  toward  the  track  it  will  not  touch  it.  The  weight 
on  the  arm  is  5  or  10  lb.  A  piston  rod  and  chuck  from  an  old  machine 
drill  will  answer  the  purpose. 

At  times  it  may  be  convenient  to  have  the  lever  situated  at  some  dis- 
tance back  from  the  switch  points,  and  of  the  several  devices  an  eccentric 
or  a  t/^gle  joint  is  often  used.  The  eccentric  is  shown  in  5.  A  switch 
rod  consisting  of  a  double  strap  A  about  24  in.  long  and  extending  out 
from  the  bridle  to  a  piece  of  timber  B,  passes  over  a  lateral  strap  C,  with- 
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out  being  fastened  to  it.  The  strap  A  is  riveted  in  two  places  G,  spaced 
3  in.  apart  and  about  16  in.  from  the  rail,  the  eccentric  of  the  lever  rod  D 
passing  through  the  space.  A  short  arm  E  about  8  in.  long  is  attached 
by  a  pin  or  bolt  to  the  lever Yod  D,  and  also  to  the  lateral  strap  C.  The 
eccentric  of  the  lever  rod  is  equal  to  the  throw  of  the  switch,  1^  in.  The 
rod  is  jointed  and  extends  to  the  switch  stand.  By  operating  the  lever, 
the  eccentric  moving  between  the  rivets  O  causes  the  switch  lever  to 
move  the  track  from  either  point  of  switch. 

The  toggle  joint,  6,  is  of  simpler  construction  than  the  eccentric 
switch,  and  is  perhaps  more  satisfactory.  '  A  switch  lever  A  connects 
the  bridle  to  one  of  the  toggles  B;  the  toggles  consist  of  a  double  str^p 
about  8  in.  long  fastened  at  C  and  to  the  lever  rod  D  by  pins  or  bolts. 
By  operating  the  lever  rod  D  the  toggles  are  pushed  in  or  out,  causing 
the  bridle  to  move  at  the  switch  points.  The  lever  may  be  of  simple 
construction  as  shown  in  7. 

The  following  switches  are  designed  mostly  for  one-car  traffic;  th^ 
give  satisfaction,  and  are  easy  of  manipulation,  being  adjusted  by  the 
hand  or  foot.  The  kick  or  latch  switch  is  recommended  as  being  one  of 
the  most  efficient  of  the  lighter  switches,  due  to  its  short  length,  its  dura- 
bility, and  its  easy  adjustment  by  a  kick  of  the  foot  or  a  movement  of  the 
car,  the  carman  not  finding  it  necessary  to  advance  ahead  of  his  car  to 
adjtiHt  the  switch  unless  running  toward  it.  The  only  disadvantage  is 
that'  if  repairs  are  needed  it  may  be  necessary  to  remove  the  whole  switch 
to  \\w  blacksmith  shop.  The  switch,  shown  in  8,  consists  of  two  short 
Hwitrh  points  or  latches  A,  20  to  24  in.  long,  fastened  to  the  rails  at  B  by 
means  of  a  looped  strap;  the  points  are  tapered  and  turned  slightly  out- 
ward. A  bridle  strap  14  to  16  in.  long  is  riveted  underneath  to  the  points 
<if  tin*  hitches,  the  holes  through  which  the  rivets  pass  being  of  larger 
tlianieter  than  the  rivets,  to  permit  the  movement  of  the  switch.  The 
outside*  latch  is  1  or  2  in.  shorter  than  the  inside  latch,  its  length  depending 
on  the  an|j;h^  of  the  turnout.  The  looped  strap  fastening  the  latch  to  the 
rail  is  madi^  of  ^s  X  1-in.  iron,  as  shown  in  9,  and  is  bolted  to  both  sides  of 
t.lu*  rail,  tlui  loop  first  passing  through  the  J^  X  1-in.  slot  cut  in  the  latch. 
Tlu*.  latch(»s  may  also  be  fastened  as  shown  in  12,  thg  strap  being  bolted 
lo  (he  latch,  through  which  a  pin  is  driven  into  the  tie.  This  method  is 
unHMlisfnctory  as  the  pin  will  pull  out  and  cause  derailments.  Another 
hihI  Ix'ttcr  iiu^hod  of  fastening  the  latch  is  shown  in  9,  a  lug  being  made 
on  one  sitle  of  the  latch  through  which  a  hole  is  bored  and  a  pin  of  smaller 
iliaiiiclcr  drivi^n  through  the  lug  and  into  the  tie. 

'riic  switch  shown  in  10  is  not  movable  and  has  no  movable  parts  that 
will  wcnr,  ns  all  of  the  rails  arc  spiked  to  the  ties.  Sufficient  space,  about 
I '  J  in.,  is  allowed  between  the  main  track  and  the  rails  to  admit  the  pas- 
tMi^y  of  (lie  car  wheels.     The  direction  of  the  car  is  controlled  by  the  car- 
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man  who  throws  the  car  to  either  track  by  a  twist;  this  ia  easily  done  with 
an  empty  car  but  with  a  loaded  car  it  is  troublesome.  This  switch  is 
used  to  advantage  when  the  loaded  cars  arc  running  away  from  the  switch. 
If  the  car  wheel  has  a  groove  or  double  flange  worn  on  its  face,  the  car  may 
tend  to  follow  iu  the  direction  of  the  turnout.  The  railpoint  A'  should  be 
in  line  with  the  main  track,  and  as  the  point  A  may  cause  derailments,  the 
rail  at  C  is  made  lower  than  at  A';  then  the  weight  will  cause  the  car  to 
crowd  closer  to  C  and  not  tend  to  derail.  The  point  at  A  should  be  shghtly 
higher  than  the  rail  at  C,  which  will  assist  the  carman  in  throwing  the 
car  in  the  direction  of  the  turnout.  The  length  of  the  lead  rail  is  usually 
from  5  to  7  ft.,  depending  on  the  angle  of  the  turnout. 

A  special  form  of  fixed  switch  is  sometimes  used,  giving  an  unbroken 
mainline,  as  shown  in  11,  requiring  the  use  of  two  hinged  latches  £,  which 
are  about  4  in.  long  and  are  fastened  to  the  turnout  rails.  When  it  is 
desired  to  run  the  cars  over  the  turnout,  the  latches  are  placed  over  the 
main  line,  a  flange  on  the  under  side  preventing  their  slipping;  and  when 
running  on  the  main  line  the  latches  are  swung  out.  This  form  of  switch 
is  not  commonly  used;  it  is  troublesome,  as  the  latches  may  slip,  always 
takes  time  to  adjust,  and  may  accidentally  be  left  on  the  main  line, 
causing  derailments. 

The  tongue  switch,  shown  in  12,  is  used  extensively  with  tracks  over 
which  there  is  light  traffic,  but  it  is  not  recommended  for  heavy  traffic, 
though  it  is  often  used  for  such.  Derailments  frequently  happen  due  to 
an  open  switch,  or  the  pin  pulls  out  that  holds  the  tongue,  or  the  tongue 
may  turn  over  on  its  side  causing  cars  to  drop  in  between  the  rails.  The 
advantage  of  this  switch  lies  in  its  simple  construction,  the  little  repEiiring 
required,  and  the  ease  of  laying.  The  movement  of  the  car  will  not  throw 
the  switch  as  it  will  the  kick  switch,  and  it  is  necessary  for  the  carman  to 
advance  ahead  of  the  car  to  move  the  tongue.  The  details  of  the  switch 
are  shown  in  12A.  The  point  of  the  tongue  is  tapered  and  curved  slightly 
outward ;  a  strip  of  sheet  iron  is  nailed  across  the  tie  over  which  the  tongue 
point  moves. 

The  three-way  switch  or  double-turnout  switch  is  used  where  two 
crosscuts  are  driven  on  opposite  sides  fromamain  drift,  and  it  is  desired  to 
run  tracks  in  the  crosscuts  from  the  drift.  In  this  case  the  stub  switch 
will  be  used  to  best  advantage.  It  is  operated  by  a  stand  and  lever  which 
allows  the  latitude  of  movement  of  the  switch  rails  demanded  by  the 
nature  of  the  switch,  as  illustrated  in  13.  To  allow  for  the  shift  of  the 
switch  rails,  they  remain  unspiked  for  a  distance  of  15  ft.  or  more. 

Crossings  are  used  where  tunnels  or  drifts  intersect  at  right  angles  and 
it  ia  desired  to  continue  the  tracks  in  the  one  direction  without  turning  on 
the  other  tracks.  The  crossing  shown  in  14  consists  of  four  ordinary 
90°  crossing  frogsA  and  thefour  inner  crossing  rails  B  which  are  a  continua- 
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tion  of  the  tracks;  the  latter  have  a  length'  of  15^  ui.  leaving  a  space  of 
lyi  in.  between  the  point  of  frog  and  the  point  of  crossing  rail.  An  inner 
guard  rail  or  square  section  C  is  often  used,  affording  a  more  satisfactory 
track.  ^  If  the  traffic  is  much  heavier  over  one  of  the  trackSi  and  it  is 
desired  to  have  the  rails  remain  imbroken,  then  the  track  over  which  there 
is  lighter  traffic  is  raised  1}^  or  2  in.  above  the  other  track,  and  hinged 
latches  4  or  5  in.  long  are  swung  over  the  main  track  to  connect  with  the 
inner  crossing  rails  when  the  lighter  traffic  track  is  to  be  used.  When  not 
using  this  track  the  latches  are  swung  back  again  leaving  the  main  track 
clear.  But  there  is  always  the  disadvantage  of  misplaced  latches  which 
give  trouble. 

A  double  crossover  from  one  track  to  a  parallel  track  is  sometimes 
demanded.  In  15  is  illustrated  the  diamond  crossover,  one  of  the  many 
kinds  in  common  use.  The  switch  points  are  fixed,  there  being  no  mov- 
able parts,  and  the  direction  of  the  car  is  controlled  by  the  carman  throw- 
ing his  car.    If  desired,  latch  or  tongue  points  may  be  used,  operated 
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FIG.   375. — SEMIAUTOMATIC  BWITCHEB  FOB  MINB  TRACK. 

by  hand  or  by  switches,  which  will  probably  be  necessary  if  the  cars  are 
ran  in  trains.  The  crossover  is  somewhat  intricate  for  the  average  track- 
man to  put  down  correctly,  and  at  times  is  also  troublesome  to  use.  It 
may  be  done  away  with  entirely  with  a  one-car  traffic,  and  a  large  piece  of 
sheet  iron  substituted  as  shown  by  16.  The  inner  rails  are  cut  out  leaving 
only  the  two  outside  rails,  and  if  the  carman  wishes  to  cross  over  he  throws 
his  car  by  a  twist  and  passes  to  the  other  track.  If  he  wishes  to  continue 
on  the  one  track  he  twists  liis  car  toward  the  outer  rail.  The  inside  rails 
are  flattened  at  the  end,  curved  outward,  and  screwed  down  to  the  iron 
sheet.  This  open  crossover  may  be  substituted  for  the  three-way  switch, 
doing  away  with  the  guard  rails  and  frogs.  A  single  crossover  is  shown  in 
17;  it  has  but  few  parts,  is  simple,  and  gives  no  trouble.  The  switch 
points  can  either  be  fixed  or  used  as  a  kick  switch. 

Treadle-operated  Switch  (By  A.  H.  Bromly). — Fig.  375  shows  a  switch 
which  can  l)e  operated  by  the  trammer  as  he  passes  with  his  car  and  before 
the  car  reaches  the  switch  itself.  As  shown,  it  is  applied  to  a  track  with 
18-in.  gago,  the  switch  points  being  24  in.  long.  The  fish  plates  fastening 
the  points  to  the  fixed  rails  have  only  one  bolt  through  the  points  and  are 
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left  loose  on  the  point  end  to  permit  the  necessary  play.  The  bridle  con- 
necting the  two  points  is  bolted  to  the  jBanges  and  bent  downward  as  seen 
in  the  cross-eection.  A  small  strap  is  riveted  to  the  bottom  of  this  so  as 
to  form  a  bearing  for  the  end  of  a  ^-in.  round  rod.  This  rod  Ues  between 
the  rails  for  about  10  ft.  and  is  held  to  the  ties  by  staples  so  as  to  make  a 
series  of  bearings.     The  end  which  operates  in  the  bridle  of  the  switch 
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points  is  bent  down  so  as  to  form  a  crank  end.  The  other  end  is  rigidly 
connected  to  a  two-winged  treadle  lying  between  the  rails,  as  shown.  The 
trammer  steps  on  the  proper  wing  of  this  treadle  as  he  approaches  the 
switch  and  the  latter  is  thrown  as  desired.  The  car  will  take  the  same 
side  of  the  switch  as  the  side  of  the  treadle  on  which  the  trammer  steps. 
The  points  should  be  provided  with  iron  straps  to  slide  upon. 
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Temporary  Crossover. — ^In  surface  or  imdergroiind  work,  conditioiifi 
may  exist  where  two  tracks  cross,  without  there  being  any  necessity  for 
switching  from  one  to  the  other.  If  traffic  is  light  or  only  temporary  on 
one  track,  it  is  often  advisable  to  provide  it  with  a  movable  crossoveri 
leaving  the  other  track  unbroken.  In  such  case  it  is  brought  through  at  a 
slightly  higher  level  so  that  its  rails  rest  on  the  tops  of  the  permanent 
rails.  These  rails  at  the  crossing  are  hinged  at  one  end  and  latched  at  the 
other  and  can  be  swimg  out  when  not  in  use,  thus  leaving  the  lower  track 
unblocked.  The  construction  of  the  hinges  is  shown  in  Hg.  376.  They 
are  held  out  by  half  lengths  of  fish-plates  used  as  fillers,  and  are  themsdves 
of  3^  X  2-in.  iron.  The  latches  are  also  held  out  from  the  fixed  rails  by 
fillers  and  are  of  sufficient  width  to  bear  on  the  head  of  the  rail.  They  are 
of  )^  X  2^  X  8-in.  iron.    The  inside  of  each  fixed  rail  is  provided  with  a 
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FIG.   377. — TUBN   SHEET  AND   SWITCH   POINTS  POR  TXJKNOUT. 


full-length  fish-plate,  which  holds  the  movable  rail  in  its  proper  position 
when  in  use. 

Turnout  for  Narrow  Drift  (By  Albert  G.  Wolf).— In  Fig.  377  is  shown  a 
cheap  and  simple  turnout,  designed  by  John  B.  Sonuners,  foreman  of  the 
Blue  Jay  mine  of  the  Mason  Valley  Mines  Co.  One. rail  is  unbroken  while 
the  other  is  left  open  for  a  space  of  7  ft.  6  in.  and  the  ends  turned  out  for 
about  3  in.  and  pointed.  Two  pieces  of  rail  about  2  ft.  long,  cut  and  bent,  as 
shown,  are  placed  at  the  proper  distance  from  the  points  to  give  the  gage. 
A  clearance  of  1  in.  between  the  ends  of  these  pieces  and  the  through-rail  is 
sufficient  to  allow  the  passage  of  the  wheel  flanges.  An  8  X  4-ft.  turn- 
sheet  is  placed  as  shown,  giving  ample  room  for  a  car  to  sidetrack.  This 
turnout  is  in  use  in  a  narrow  drift  where  the  loaded  and  empty  cars  must 
pass  each  other  in  going  to  and  from  the  shaft.  Its  great  advantage  is 
the  elimination  of  switch  points  and  the  overturned  loads  due  to  them. 
The  loaded  car  follows  the  through-rail,  while  the  empty  is  easily  side- 
tracked, and  the  flaring  ends  of  the  rails  make  it  easy  to  run  the  car  on 
again. 
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Cheap  and  Satisfactory  Turntable  (By  L.  O.  Kellogg). — For  trans- 
ferring mine  cars  from  track  to  track,  underground  or  on  the  surface, 
either  a  system  of  switches  or  a  large,  well-leveled  and  well-backed  slick 
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sheet  generally  proves  most  satisfactory.  In  certain  cases,  however,  the 
uae  of  a  turntable  is  advisable.  This  is  especially  the  case  where  lack  of 
loom  renders  it  necessary  to  make  a  sharp  turn  in  direction.    If  a  turn- 


482  BBTAILS  OP  PRACTICAL  MINING 

table  is  to  be  used,  there  is  none  better  than  that  illustrated  in  fig.  378. 
II 18  m  design  suggested  mt  a  Mexican  mine  by  a  mechanic  engaged  on  a 
lemporaiy  «ecting  job^  It  proved  an  excellent  device  in  practice  and  so 
far  as  known,  has  never  been  described  in  print.  It  consists  of  a  fixed 
boltoneplate,  a  movable  upper-plate  and  an  intermediate  spider  canying 
ndkxs.  The  relation  of  the  three  pieces  is  maintained  by  means  of  three 
collars  which  nest  together.  As  shown,  the  table  is  applied  to  a  track  of 
€L5-airlef  gage  with  164b.  rails;  the  dimensions  are  given  in  English 
units^  The  bottom  plate  is  here  shown  as  made  of  a  ^-in.  iron  casting 
taken  from  the  sctap  htrnp.  Other  types  of  plates  would  answer,  such  as 
wooden  baekiag  covered  with  an  iron  sheet  fastened  with  countersunk 
screws.  The  t<^  plate  is  of  K*^-  steel.  The  spider  has  eight  arms  of 
^448u  soft  steel  turned  down  at  each  end.  One  end  enters  a  hole  in  the 
>4  X  l*48u  collar  and  is  riveted  over.  The  other  end  carried  a  roller  free 
to  rewire  on  the  turned  portion  and  held  in  by  a  nut.  The  roller  is  of  the 
sittpe  shown,  a  prolate  qpheroid  with  truncated  ends,  to  be  exact.  If  the 
thredkb  are  hradded  down  alittle,  there  is  no  trouble  experienced  from  the 
nttl'^  working  off.  The  spider  collar  is  welded  so  as  to  be  continuous. 
TkM^  l^te  collars  are  <tf  bait  angles,  riveted  to  the  plates,  no  attempt  being 
made  to  weld  the  ends.  Tlie  diameter  of  the  collars  is  such  that  the  one 
on  the  upper  plate  fits  loosely  between  that  of  the  spider  outside  and  that 
^  the  lower  plate  inside.  Their  height  is  such  that  the  edges  do  not 
touch  above  or  below  in  any  case,  the  only  contacts  being  those  of  the 
n>IIer$.  The  ear  wheels  come  close  enough  to  the  line  of  the  rollers  so  that 
(or  ^  240iMb.  load  with  a  K-in.  steel  plate,  there  was  no  dishing  toward 
the  center,  ^  far  as  could  be  seen,  which  would  make  the  collars  bind.  The 
tracks  are  laid  as  bends  over  the  comers  of  the  bottom  plate  and  the  thick- 
ucc^  of  the  rollers  is  determined  by  the  height  of  the  rails,  the  top  of  the 
movable  plate  being  at  such  a  height  as  to  take  the  bottom  of  the  wheel 
dHug^>  a»  the  tread  leaves  the  rail.  The  edge  of  the  revolving  plate  is 
uuule  to  ciuuo  just  below  the  inside  edge  of  the  rail  head  at  the  bend.  The 
tabic  L^  cheap  to  put  up;  it  can  be  made  at  any  mine  shop  that  has  a 
latho.  It  is  reliable  and  durable;  it  can  never  wobble,  as  often  happens 
with  tablw  reviJving  on  a  central  axis;  it  is  particularly  easy  to  clean, 
NiUx c  •  lu*  top  plAto  oan  be  lifted  off  with  one  hand;  and  it  is  much  simpler 
i:ui    \'s>    c\jvnc<iYe    than    the    rather    elaborate    tables    offered    by 
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Hoisting — Collar  Protection — ^Hatslage — Change  Houses — Latrines,  Etc. 

— ^First  Aid — Miscellaneous 


HOISTING 

Safety  Alarm  for  Slack  Hoisting  Rope. — Devices  are  used  at  the 
Harold  mine  on  the  Mesabi  range  which  will  automatically  signal  the 
engineer,  should  a  hoisting  rope  become  slack.  They  consist  essentially 
of  cradles  of  electric  conductors  stretched  under  the  hoisting  ropes  and 
arranged  to  ring  a  bell  in  the  hoist  room  when  contact  is  made  with  a  rope. 
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FIG.   379. — ELECTRIC   SIGNAL  ARRANGEMENT  FOR  HOISTING   ROPE. 

The  accompanying  drawing,  Fig.  379,  shows  the  arrangement  diagram- 
matically  and  the  detail  of  one  of  the  four  fastenings.  As  is  general  prac- 
tice on  the  Mesabi,  the  hoist  is  some  distance  from  the  shaft  and  the  ropes 
are  supported  over  this  interval  by  pulleys  on  wood  towers.  Two  insu- 
lated copper  cables  of  twisted  wires  are  stretched  between  two  towers  a 
few  feet  under  each  rope  and  about  18  in.  apart.  The  ends  of  the  cables 
are  held  by  tumbuckles  and  porcelain  insulators.  Several  crosspieces  of 
naked  copper  wire  are  connected  to  the  cables  and  one  cable  is  connected 
through  a  battery  to  the  hoist-room  bell  and  grounded  to  the  main 
steam  pipe.  The  slack  rope  falUng  on  the  naked  cross-wires  completes 
the  circuit  through  the  hoist  and  rings  the  bell.    The  hoist  room  being 
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inclosed,  the  engineer  cannot  see  what  is  going  on  at  the  beadframe,' 
Slack  rope  indicates  trouble  from  two  possible  sources.  The  sitip  just 
dumped  may  get  hung  up,  especially  during  freezing  weather  when  i(» 
and  snow  will  often  jam  it;  then  when  the  engineer  starts  the  next  trip^ 
the  skip  cannot  pull  out  the  rope,  which  becomes  slack  and  rings  tha. 
warning.  Or  the  skip  may  have  been  hoisted  too  high,  in  which  caas 
the  bottom  skip  lands  and  fails  to  pull  out  its  rope  and  the  slack  rope 
rings  the  bell  again.  In  either  case  the  engineer  will  stop  his  engine  and 
investigate. 

Electric  Indicator  for  Hoist  Reverse. — The  Rogers-Brown  Ore  Co. 
Crosby,  Minn.,  is  using  an  electric  device  to  warn  the  hoisting  engineeri 


that  the  skip  is  nearing  the  collar  or  has  passed  it.  In  the  words  of  i' 
inventor,  J.  P.  Wallheua,  ma.ster  mechanic  for  the  mining  company,  tJw 
device  is  intended  "to  keep  the  engineer's  mind  on  the  reverse  lever  and 
to  warn  him  when  the  skips  arc  near  the  dump,"  A  60-c.p.  electric  lam[l 
is  mounted  on  a  board  in  front  of  the  engineer  and  is  painted  red.  Thi( 
lamp,  reverse  lever  and  indicator  are  connected  to  an  electric  circuit! 
The  circuit  is  open  until  the  skips  are  about  30  ft.  from  the  dump,  aC 
which  point  the  circuit  is  closed  by  an  automatic  switch  attached  to  iJi 
indicator.  This  turns  on  the  red  light,  showing  the  engineer  that  tha 
skip  is  near  the  dump.     The  red  light  remains  on  until  the  engine  \t 
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reversed,  when  the  circuit  is  opened  and  the  red  light  disappears.  For 
the  cage  hoist,  which  does  not  run  in  balance,  the  automatic  drop  switch 
b  on  the  indicator.  This  switch  wiil  drop  only  when  the  cage  is  hoisted 
a  little  above  the  collar  of  the  shaft,  and  at  this  point  the  red  light  wiil 
flash  on,  indicating  to  the  engineer  that  he  has  hoisted  too  high  or  that 
he  is  going  in  the  wrong  direction,  as  the  case  may  be. 

Safety  Block  for  Incline  Top. — To  prevent  the  accidental  return  of  a 
car  or  skip  that  has  been  hoisted  to  the  top  of  an  incline  and  detached, 
the  (levife  shown  in  Fig,  380  is  recommended  by  William  W.  Jones,  state 
mine  inspector,  Albany,  N.  Y.  It  consists  of  two  almost  upright  timbers 
A,  fastened  to  the  square  shaft  D  by  the  straps  C.  The  shaft  is  turned 
in  two  places  to  fit  the  boxes  E.  The  bottoms  of  the  timbers  A  are 
bolted  to  a  transverse  piece  B.  The  hoisted  car  hits  the  timbers  A, 
wiiich  revolve  with  the  shaft,  permitting  the  car  to  pass.  The  weight 
of  B  then  brings  them  to  the  upright  position  and  the  crosspiece  F  pre- 
vents their  swinging  in  the  other  direction.  To  release  the  car,  the  lever, 
which  is  attached  to  a  square  portion  of  the  shaft,  is  used  to  force  the 
limbers  down  below  the  level  of  the  axles.  The  bill  of  material  for  in- 
stalling the  device  on  an  incline  with  a  track  of  3-ft.  gage  is  given  in  the 
table. 


Biu.  or  Matbbials  fob  Safety  Block;  Track  3-ft.  Gaqb 

2  pieces  6X8 

IK.  by  4  ft.  4  in. 

4  bolts  M  X  20  in. 

1  piece   8  X  10 

nby  2[t.  2in. 

2  bolts  H  X  14  in. 

1  piece    8X8 

m.by   5  ft. 

2  bolts  ^4  X  17  in. 

2  pieces  8  X  10 

n.by    4  ft. 

2  bolts  %  X  '28  in. 

2  pieces  S  X    8 

n.  by  3  ft.  2  in. 

2  bolts  H  X34  In. 

2  pieces  8X8 

in.  by  10  ft. 

4  bolts  !i  X  10  in. 

2  pieces  8X8 

n.by   eft. 

2bolU  ii  X  18  in. 

1  piece   5X6 

in.  by    I  ft.  1  in. 

1  shaft  l^Ha  X  l'H«  in.  by  4  ft.  4 

1  piece  ?g  X  13^  in.  by  5  ft. 

2  clampB  for  shaft 

2  boxes  21i  X  8  X  2  in.  bore. 

Car  Catch  at  Incline  Top  (Coal  Age). — A  safety  stop  similar  to  that 
recommended  by  W,  W.  Jones,  is  illustrated  in  Fig.  381.  The  arrange- 
ment needs  httle  description.  It  consists  of  a  square  bar,  thrust  through 
a  7-  or  8-ft.  piece  of  scrap  rail  at  a  point  above  the  center  of  gravity  of 
the  latter,  and  with  its  ends  rounded  so  as  to  turn  under  two  clamps  set 
'm  timbers,  as  shown.  If  it  is  desired  to  permit  the  return  of  the  cars 
loim  the  same  incline,  a  lever  can  be  attached  to  the  end  of  the  bar. 

Light  Safety  Crosshead  (By  Roy  Marcellus).— The  drawing,  Fig. 
■iS2,  shows  alight  crosshead usetl extensively  in  theCoeurd'Alene district, 
Idaho.  It  conforms  with  the  state  laws  regarding  safety  attachments  for 
use  in  sinking.     The  spring  A   is  compressed  when  the  load  is  freely 
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i:  TOec  tenaion  is  removed,  as  by  the  ropes  breaking,  the  spr 
III  puQiJ  tbe  dogs  E  into  the  face  of  the  guides.     The  drawba 
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are  made  of  angle  iron  riveted  to  the  vertical  angles  G,  having  clearance  in 
the  center  for  the  op>eration  of  the  dogs;  the  lower  ehoea  H  are  made  of 
plate,  as  tisual.  The  bucket  is  attached  by  a  chain  to  the  U-bolt  /.  The 
eroashead  can  be  built  as  light  as  300  lb. 

[It  should  be  noted  that  tbecrosshead  muBt  ride  with  the  bucket,  since 
the  rope  docs  not  pass  through,  as  in  the  ordinary  type  of  wooden  cfoss- 


■f-'jV- 


r   CROSSUEAD 


bead.  This  means  that  the  bucket  must  be  swung  from  a  long  chain 
when  sinking,  in  order  to  extend  to  the  shaft  bottom  when  the  crosshead 
iiitopped  at  the  end  of  the  guides.  A  long  connection  such  as  thb  means 
considerable  extra  height  in  the  headframe  to  permit  dumping. — Editob.] 
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!  made  by  any  blacksmith  from  material  which  is  UBually  kept  in  stock 
;  %  nune  and  combine  safety  with  ease  and  speed  of  operation. 


HOOKS  COUPLTINO  WITH  ON-rjutio  law. 


Slid)i]<  Chain  Gates  on  Cag«  (By  F.  H.  Annfltrong).— For  a  safe  yet 
laily  handled  gate  for  a  cage,  bare  of  ^-in.  pipe  fastened  to  two  chains 
e  used,  as  shown  in  Fig.  386.    The  chains  run  over  pulleys  set  at  the 


leis  of  a  triangle.    On  the  hypotenuse  of  the  triangle  is  a  lead  counter- 
ace  to  offset  the  weight  of  the  bare.    When  the  gate  is  open,  the  bars 
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an  <Mi  the  horUontal  part  of  the  chain  alon^  the  roof  of  the  cage  and  the 
vaght  is  near  the  bottom  of  the  cage.  IMicn  the  bars  are  down — gat£ 
dosed — the  weight  is  near  the  top  of  the  cage.  This  appliance  is  simple, 
idiaUe  and  eamly  operated. 

COLLAR  PROTECTION 

Uftinc  Gtuids  fat  Shaft  Cfdlir.— In  the  load  district  of  southeastern 
MiaKMiii,  the  ore  hes  directly  on  top  of  a  water-bearing  sandstone  in 
which  deep  sumps  are  not  desirable  owing  to  the  difficulty  in  handlii^ 
the  water.  Due  to  the  shallow  Bumps  it  is  not  possible  to  use  cages  having 
UOK  than  ODe  deck.  Thus  in  order  to  handle  the  production  of  the  mine, 
Kriativ«]y  hi^  hoisting  speed  must  be  used  and  all  unnecessary  delays 


PLATrOBM  SHAPT  COVIK. 


in  putliiic  iht'  cars  on  and  off  at  the  surface  avoided.  This  fact  is  made 
i,'kv«r  \tht-it  il  i.->  known  that  as  much  as  400  to  500  tons  are  regularly 
h^•ixU^^  ill  oigUl  hours  from  a  depth  of  approximately  450  ft.  on  a  one-deck 
k'jt&\'  U'vitiK  l-(i>ii  cnn>,  and  that  often  as  much  as  800  tons  are  handled  at 
m'luo  xlutll.-'  iijiiug  Pa-ton  cars.     This  necessity  for  cutting  down  delays 


.  .k- 


t'ral  types  of  automatic  guards  for  shaft  collars  which 
■.i-,i  !■>■  ihr  ciige  itself.  Such  a  guard,  whether  it  be  a  railing 
■1,-im.  uutst  be  made  as  light  as  consistent  with  strength  in 
;."i!ii-i!i  the  shock  when  it  is  picked  up  by  the  cage.  A  common 
'  tMvitu  consists  of  1  X  4-in.  planks,  made  up  as  shown  in  Fig. 
■.!n'  IVsKip-  ronsolidated  shafts,  a  lifting  guard  railing  or  frame 

V.  -u-  luavier  than  the  platform  and  is  regarded  as  much  safer. 

'i:.'.Li'Li  \-i  lliis  frame  is  shown  in  Fig.  387.  The  lower  braces 
.  .1  1  liMi  iiui.)  the  corner  posts,  while  the  upper  ones  are  notched 
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in  only  about  half  way.  A  3-^-in.  steel  tmas  rod  is  used  to  distribute 
proj>erly  the  stress  due  to  the  suddea  lifting  of  the  frame.  This  rod 
passes  through  loops  in  the  straps  by  which  it  is  fastened  to  the  top  cross- 
pieces  of  the  framework.  The  corner  posts  are  placed  at  an  angle  to 
give  added  strength  as  well  as  to  decrease  the  weight  of  the  top  of  the 
structure.  Rubber  bumpers  are  used  to  take  up  the  jar  of  the  frame  when 
it  drops  back  upon  the  landing  floor. 

Safety  Bonnet  for  Shaft  Opening  (By  E.  H.  Edyvean).— Fig.  389 
shows  a  safety  guard  or  bonnet  protecting  the  cage  compartment  of  the 


Half  End  Elevation 


shaft  at  the  Bristol  mine,  Crystal  Falls,  Mich.  It  is  in  use  at  a  point 
in  the  shaft  house,  some  distance  above  the  surface,  where  the  waste 
rock  is  landed  after  hoisting  in  the  cage.  The  bonnet  is  constructed  of 
steel  with  a  hardwood  lining  for  the  top  opening.  The  3  X  3  X  J^i-in. 
end  angles  are  extended  6  in.  outside  the  body  of  the  bonnet  and  serve 
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table  is  to  be  used,  there  is  none  better  than  that  illustrated  in  Fig.  378. 
It  is  a  design  suggested  at  a  Mexican  mine  by  a  mechanic  engaged  on  a 
temporary  erecting  job.  It  proved  an  excellent  device  in  practice  and  so 
far  as  known,  has  never  been  described  in  print.  It  consists  of  a  fixed 
bottom-plate,  a  movable  upper-plate  and  an  intermediate  spider  carrying 
rollers.  The  relation  of  the  three  pieces  is  maintained  by  means  of  three 
collars  which  nest  together.  As  shown,  the  table  is  applied  to  a  track  of 
0.5-metef  gage  with  16-lb.  rails;  the  dimensions  are  given  in  English 
units.  The  bottom  plate  is  here  shown  as  made  of  a  H~ui-  ^^  casting 
taken  from  the  scrap  heap.  Other  types  of  plates  would  answer,  such  as 
wooden  backing  covered  with  an  iron  sheet  fastened  with  countersunk 
screws.  The  top  plate  is  of  yi-in.  steel.  The  spider  has  eight  arms  of 
%-in.  soft  steel  turned  down  at  each  end.  One  end  enters  a  hole  in  the 
yi  X  1-in.  collar  and  is  riveted  over.  The  other  end  carried  a  roller  free 
to  revolve  on  the  turned  portion  and  held  in  by  a  nut.  The  roller  is  of  the 
shape  shown,  a  prolate  spheroid  with  truncated  ends,  to  be  exact.  If  the 
threads  are  bradded  down  a  little,  there  is  no  trouble  experienced  from  the 
nut's  working  off.  The  spider  collar  is  welded  so  as  to  be  continuous. 
The  plate  collars  are  of  bent  angles,  riveted  to  the  plates,  no  attempt  being 
made  to  weld  the  ends.  The  diameter  of  the  collars  is  such  that  the  one 
on  the  upper  plate  fits  loosely  between  that  of  the  spider  outside  and  that 
of  the  lower  plate  inside.  Their  height  is  such  that  the  edges  do  not 
touch  above  or  below  in  any  case,  the  only  contacts  being  those  of  the 
rollers.  The  ear  wheels  come  close  enough  to  the  line  of  the  rollers  so  that 
for  a  2400-lb.  load  with  a  K'^i^*  ^^^  plate,  there  was  no  dishing  toward 
the  center,  so  far  as  could  be  seen,  which  would  make  the  collars  bind.  The 
tracks  are  laid  as  bends  over  the  corners  of  the  bottom  plate  and  the  thick- 
ness of  the  rollers  is  determined  by  the  height  of  the  rails,  the  top  of  the 
movable  plate  being  at  such  a  height  as  to  take  the  bottom  of  the  wheel 
flange  as  the  tread  leaves  the  rail.  The  edge  of  the  revolving  plate  is 
made  to  come  just  below  the  inside  edge  of  the  rail  head  at  the  bend.  The 
table  is  cheap  to  put  up;  it  can  be  made  at  any  mine  shop  that  has  a 
lathe.  It  is  reliable  and  durable;  it  can  never  wobble,  as  often  happens 
with  tables  revolving  on  a  central  axis;  it  is  particularly  easy  to  clean, 
since  the  top  plate  can  be  lifted  oflF  with  one  hand;  and  it  is  much  simpler 
and  less  expensive  than  the  rather  elaborate  tables  offered  by 
manufacturers. 
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Hoisting — Collar  Protection — ^Haulage — Change  Houses — ^Latrines,  Etc. 

— ^First  Aid — ^Miscellaneous 


HOISTING 

Safety  Alarm  for  Slack  Hoisting  Rope. — Devices  are  used  at  the 
Harold  mine  on  the  Mesabi  range  which  will  automatically  signal  the 
engineer,  should  a  hoisting  rope  become  slack.  They  consist  essentially 
of  t^radles  of  electric  conductors  Wretched  under  the  hoisting  ropes  and 
arranged  to  ring  a  bell  in  the  hoist  room  when  contact  is  made  with  a  rope. 
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OCTAIL   PLAN  OF  ONE   CONNECTION 

FIG.   379. — ^ELECTRIC  8IGXAL  ARRANGEMENT  FOR  HOISTING   ROPE. 

The  accompan3dng  drawing,  Fig.  379,  shows  the  arrangement  diagram- 
matically  and  the  detail  of  one  of  the  four  fastenings.  As  is  general  prac- 
tice on  the  Mesabi,  the  hoist  is  some  distance  from  the  shaft  and  the  ropes 
are  supported  over  this  interval  by  pulleys  on  wood  towers.  Two  insu- 
lated copper  cables  of  twisted  wires  are  stretched  between  two  towers  a 
few  feet  under  each  rope  and  about  18  in.  apart.  The  ends  of  the  cables 
are  held  by  tumbuckles  and  porcelain  insulators.  Several  crosspieces  of 
naked  copper  wire  are  connected  to  the  cables  and  one  cable  is  connected 
through  a  battery  to  the  hoist-room  bell  and  grounded  to  the  main 
steam  pipe. '  The  slack  rope  falling  on  the  naked  cross-wires  completes 
the  circuit  through  the  hoist  and  rings  the  bell.    The  hoist  room  being 
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inclosed,  the  engineer  cannot  see  what  is  going  on  at  the  headframe. 
Slack  rope  indicates  trouble  from  two  possible  sources.  The  skip  just 
dumped  may  get  hung  up,  especially  during  freezing  weather  when  ice 
and  snow  will  often  jam  it;  then  when  the  engineer  starts  the  next  trip, 
the  skip  cannot  pull  out  the  rope,  which  becomes  slack  and  rings  the 
warning.  Or  the  skip  may  have  been  hoisted  too  high,  in  which  caao 
the  bottom  skip  lands  and  fails  to  pull  out  its  rope  and  the  slack  rope 
rings  the  bell  again.  In  either  case  the  engineer  will  stop  his  engine  and 
investigate. 

Electric  Indicator  for  Hoist  Reverse. — The  Rogers-Brown  Ore  Co,, 
Crosby,  Minn.,  is  using  an  electric  device  to  warn  the  hoisting  engineers 


[ 


that  the  skip  is  nearing  the  collar  or  has  passed  it.  In  the  words  of  its 
inventor,  J.  P.  Wallheus,  master  mechanic  for  the  mining  company,  the 
device  is  intended  "to  keep  the  engineer's  mind  on  the  reverse  lever  and 
to  warn  him  when  the  skips  are  near  the  dump."  A  60-c.p.  electric  lamp 
is  mounted  on  a  board  in  front  of  the  engineer  and  is  painted  red.  Thift 
lamp,  reverse  lever  and  indicator  are  connected  to  an  electric  circuit. 
The  circuit  ia  open  until  the  skips  are  about  30  ft.  from  the  dump,  at 
which  point  the  circuit  is  closed  by  an  automatic  switch  attached  to  the 
indicator.  This  turns  on  the  red  light,  showing  the  engineer  that  tha 
skip  is  near  the  dump.     The  red  light  remains  on  until  the  engine  ifl 
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reversed,  when  the  cbcuit  is  opened  and  the  red  light  disappears.  For 
the  cage  hoist,  which  does  not  run  in  balance,  the  automatic  drop  switch 
is  on  the  indicator.  This  switch  will  drop  only  when  the  cage  is  hoisted 
a  little  above  the  collar  of  the  shaft,  and  at  this  point  the  red  light  will 
flash  on,  indicating  to  the  engineer  that  he  has  hoisted  too  high  or  that 
he  is  going  in  the  wrong  direction,  as  the  case  may  be. 

Safety  Block  for  Incline  Top. — To  prevent  the  accidental  return  of  a 
car  or  skip  that  has  been  hoisted  to  the  top  of  an  incline  and  detached, 
the  device  shown  in  Fig.  380  is  recommended  by  William  W.  Jones,  state 
mine  inspector,  Albany,  N.  Y.     It  consists  of  two  almost  upright  timbers 
A,  fastened  to  the  square  shaft  D  by  the  straps  C     The  shaft  is  turned 
in  two  places  to  fit  the  boxes  E.     The  bottoms  of  the  timbers  A  are 
bolted  to  a  transverse  piece  B.    The  hoisted  car  hits  the  timbers  A, 
which  revolve  with  the  shaft,  permitting  the  car  to  pass.     The  weight 
of  B  then  brings  them  to  the  upright  position  and  the  crosspiece  F  pre- 
vents their  swinging  in  the  other  direction.     To  release  the  car,  the  lever, 
which  is  attached  to  a  square  portion  of  the  shaft,  is  used  to  force  the 
timbers  down  below  the  level  of  the  axles.     The  bill  of  material  for  in- 
stalling the  device  on  an  in-line  with  a  track  of  3-ft.  gage  is  given  in  the 
table. 

Bill  of  Materials  for  Safety  Block;  Track  3-ft.  Gaqe 

Timber  Iron 

A  2  pieces  6  X  8  in.  by  4  ft.  4  in.  4  bolts  J^  X  20  in. 
B  1  piece  8  X  10  in.  by  2  ft.  2  in.  2  bolts  Jg  X  14  in. 
F       1  piece    8  X    8  in.  by   5  ft.  2  bolts  ^  X  17  in. 

G      2  pieces  8  X  10  in.  by   4  ft.  2  bolts  H  X  28  in. 

H  2  pieces  8  X  8  in.  by  3  ft.  2  in.  2  bolts  H  X  34  in. 
I       2  pieces  8  X   8  in.  by  10  ft.  4  bolts  H  X  10  in. 

J       2  pieces  8  X    8  in.  by   6  ft.  2  bolts  li  X  18  in. 

K      1  piece   6X    6  in.  by   1  ft.  1  in.     1  shaft  l^Ke  X  l^Jie  in.  by  4  ft.  4in. 

1  piece  J^  X  1 3^  in.  by  5  ft. 

2  clamps  for  shaft 

2  boxes  23^  X  8  X  2  in.  bore. 

Car  Catch  at  Incline  Top  (Coal  Age). — A  safety  stop  similar  to  that 
recommended  by  W.  W.  Jones,  is  illustrated  in  Fig.  381.  The  arrange- 
ment needs  Uttle  description.  It  consists  of  a  square  bar,  thrust  through 
a  7-  or  8-ft.  piece  of  scrap  rail  at  a  point  above  the  center  of  gravity  of 
the  latter,  and  with  its  ends  rounded  so  as  to  turn  under  two  clamps  set 
on  timbers,  as  shown.  If  it  is  desired  to  permit  the  return  of  the  cars 
down  the  same  incline,  a  lever  can  be  attached  to  the  end  of  the  bar. 

Light  Safety  Crosshead  (By  Roy  Marcellus). — The  drawing,  Fig. 
382,  shows  alight  crosshead  used  extensively  in  theCoeur  d'Alene  district, 
Idaho.  It  conforms  with  the  state  laws  regarding  safety  attachments  for 
use  in  onking.    The  spring  A  is  compressed  when  the  load  is  freely 


euBpended ;  when  tension  is  removed,  as  by  Ihe  ropes  breaking,  the  spm^. 
extends  and  pulls  the  dogs  E  into  the  face  of  the  guides.     The  drawbar  0 


has  a  collar  C  wolded  on  it  to  rest  against  tlie  spring  cup  D ;  this,  with  the 
nuts  at  the  bottom,  carries  the  load.  The  dogs  are  made  entirely  <rf 
steel  and  have  teeth  forged  across  their  2-in.  faces.     The  upper  ahoea  F 
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ue  made  of  angle  iron  riveted  to  the  vertical  angles  Q,  having  clearance  in 
the  center  for  the  operation  of  the  dogs;  the  lower  shoes  H  are  made  of 
piste,  as  usual.  The  bucket  is  attached  by  a  chain  to  the  U-bolt  /.  The 
craaahead  can  be  built  as  light  as  300  lb. 

(It  should  be  noted  that  thecrosshead  must  ride  with  the  bucket,  since 
the  rope  does  not  pass  through,  as  in  the  ordinary  type  of  wooden  croa&- 
t^£'^' 


tuifonoft' 
c  ,.  -      pipe  filled 

■•  „    ..  Coilfd 


no.  383. — BAVxrr 


bead.  This  means  that  the  bucket  must  be  swung  from  a  long  chain 
when  sinking,  in  order  to  extend  to  the  shaft  bottom  when  the  croashead 
■  stopped  at  the  end  of  the  guides.  A  long  connection  such  as  this  means 
mnflidenble  extra  hdght  in  the  headframe  to  permit  dumping. — Editor.] 
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Homemade  Safety  Crosshead  (By  Lowe  Whiting). — The  accom- 
panying drawing,  Fig.  383,  illuat rates  a  homemade  crosshead  that  was  used 
n  the  Iron  River  district  of  Michigan,  during  the  sinking  of  a  small  shaft 

I  depth  of  450  ft.  A  "button,"  made  of  a  piece  of  2-ui.  pipe,  3  in.  long, 
fastened  to  the  rope.  This  waa  shpped  over  the  rope  where  the 
atioiida  had  been  shghtly  separated,  a  small  pin  put  through  two  holes  in 
the  pipe  and  through  the  loosened  strands,  and  the  whole  filled  with 
babbitt.  In  descending,  the  crosshead  strikes  the  bumpers  at  the  bottom 
of  the  timbering,  releasing  the  claws,  allowing  the  "button"  to  pass 
between  them  and  the  bucket  to  continue  to  the  bottom  of  the  shaft.  On 
hoisting,  the  buttor>  oiriVoo  tVio  a_m  tApi-p,  of  hardwood,  Ufting  the  cross- 
head,  which  allows  „..,  jain  bring  the  claws  into  action. 

Bucket  Dump-h  istrict  practically  all  the  ore  is 

hoisted  in  buckets.  e  is  set  in  a  four-post  derrick 

frame  next  to  the  shaft,  an  books  the  tail,  or  dumping, 


pio.  384. — DOiiE>-HooK 


rope  into  the  ring  in  the  bottom  of  the  bucket,  and  slacking  off  on  his 
friction  brake,  dumps  the  bucket.  In  order  to  allow  the  hoistman  to 
grab  thia  book  and  at  the  same  time  to  swing  over  the  door  that  closes  the 
shaft,  this  bucket  hook  is  made  with  a  handle  sticking  out  behind,  as 
shown  in  Fig.  384.  Thia  handle  should  start  out  from  the  shank  of  the 
hook  about  level  with  the  tip.  This  makes  the  missing  of  a  ring  leas 
likely  to  occur,  as  the  hooking  is  then  a  punching  action  directed  so  as 
just  to  miss  the  ring  in  the  bucket.  The  advantage  of  the  handle,  no 
matter  where  it  is  put,  is  that  the  point  of  the  hook  is  always  at  a  constant 
distance  above  the  hand,  and  as  all  the  fingers  hold  the  handle  and  none  is 
used  around  the  shank  of  the  hook  there  is  no  danger  of  mashing  the  hand. 

Safety  Bucket  Hooks  (By  F,  C  Kork),— The  accompanying  drawing,    ' 
Fig.  385,  shows  two  styles  of  bucket  hooks  which  are  quite  common  in 
Canadian  mines.     They  comply  with  the  Ontario  laws,  which  speciJ 
that  no  open  hook  shall  be  used  in  hoisting  or  lowering.     The  hooks  ca 
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be  made  by  any  blacksmith  from  material  which  is  usually  kept  in  stock 
at  a  mine  and  combine  safety  with  ease  and  speed  of  operation. 


wia.  385. — BUCKBT  hookb 


RiMttig  Chain  Gates  on  Cage  (By  F.  H.  Armstrang). — For  a  safe  yet 
eamly  bandied  gate  for  a  cage,  bars  of  ^-in.  pipe  fastened  to  two  chains 
ate  used,  as  shown  in  Fig.  386.     The  chains  run  over  pulleys  set  at  the 


7c      ,i/st,„ 

Iron     \    Sidts 

Lead\\  „ 

na.  886.— CAOB  oateb  c 


comas  of  a  triangle.     On  the  hypotenuse  of  the  triangle  isalead  counter- 
balance to  offset  the  weight  of  the  bars.    When  the  gate  is  open,  the  bars 
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are  on  the  horizontal  part  of  the  chain  along  the  roof  of  the  cage 
weight  is  near  the  bottom  of  the  cage.  When  the  bars  are  dow 
closed — the  weight  is  near  the  top  of  the  cage.     This  appliance  is 

rehable  and  easily  operated. 

COLLAR  PROTECTION 

Lifting  Guards  for  Shaft  Collar. — In  the  lead  district  of  souti 
Missouri,  the  ore  hca  directly  on  top  of  a  water-bearing  sandi 
which  deep  sumps  are  not  desirable  owing  to  the  difficulty  in  i 
the  water.  Due  to  the  shallow  sumps  it  is  not  possible  to  use  cage; 
more  than  one  deck.  Thus  in  order  to  handle  the  production  of  tl 
relatively  high  hoisting  speed  must  be  used  and  all  unnecessarj 


in  putting  the  cars  on  and  off  at  the  surface  avoided.  This  fact 
clear  when  it  is  known  that  a^  much  as  400  to  500  tons  are  n 
hoisted  in  eight  hours  from  a  depth  of  approximately  450  ft.  on  a  o 
cage  using  1-ton  cars,  and  that  often  as  much  as  800  tons  are  hai 
some  shafts  using  IJ^-ton  cars.  This  necessity  for  cutting  dowi 
has  developed  several  types  of  automatic  guards  for  shaft  collai 
are  operated  by  the  cage  itself.  Such  a  guard,  whether  it  be  t 
or  a  platform,  must  be  made  as  light  as  consistent  with  stre 
order  to  diminish  the  shock  when  it  is  picked  up  by  the  cage.  A  c 
form  of  platform  consists  of  1  X  4-in.  planks,  made  up  as  showr 
388.  At  the  Desloge  Consolidated  shafts,  a  hftlng  guard  raihng  c 
is  used;  it  is  no  heavier  than  the  platform  and  is  regarded  as  mut 
The  construction  of  this  frame  is  shown  in  Fig.  387.  The  lowei 
are  notched  clear  into  the  corner  posts,  while  the  upper  ones  are 
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in  only  about  half  way.  A  J-^-in.  steel  truss  rod  is  used  to  distribute 
properly  the  stress  due  to  the  sudden  lifting  of  the  frame.  This  rod 
passes  through  loope  in  the  straps  by  which  it  is  fastened  to  the  top  cross- 
pieces  of  the  framework.  The  corner  posts  are  placed  at  an  angle  to 
give  added  strength  as  well  as  to  decrease  the  weight  of  the  top  of  the 
structure.  Rubber  bumpers  are  used  to  take  up  the  jar  of  the  frame  when 
it  drops  back  upon  the  landing  floor. 

Safety  Bonnet  for  Shaft  Opening  (By  E.  H.  Edyvean). — Fig.  389 
shows  a  safety  guard  or  bonnet  protecting  the  cage  compartment  of  the 


Hatf  End  Elevcitron 


Ha  [f  Cross-Section 


shaft  at  the  Bristol  mine,  Crystal  Falls,  Mich.  It  is  in  use  at  a  point 
in  the  shaft  house,  some  distance  above  the  surface,  where  the  waste 
rock  is  landed  after  hoisting  in  the  cage.  The  bonnet  ia  constructed  of 
steel  with  a  hardwood  hning  for  the  top  opening.  The  3  X  3  X  J-^-in. 
end  angles  are  extended  6  in.  outside  the  body  of  the  bonnet  and  serve 
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as  the  means  of  support.  These  ends  are  reioforced  with  comer  brackets 
as  shown  in  the  drawing.  The  sloping  sides  are  made  of  V4-iij,  steel 
plate,  reinforced  with  3  X  3  X  M-'"-  angles.  The  opening  between  the 
plates  gives  plenty  of  room  for  the  lever  operating  the  safety  catches  on 
the  cage.  The  shoes  are  of  the  same  gage  and  move  on  the  same  guide 
as  those  on  the  cage.  The  wood  lining  in  the  top  opening  protects  the 
top  frame  from  the  hoisting  rope.  The  bonnet  is  held  over  the  shaft  by 
four  supports,  one  on  each  corner.  These  consist  of  .'■^-in,  steel  plates 
securely  riveted  to  the  dividers,  and  of  hardwood  blocks  bolted  to  the 
plates;  the  blocks  are  easy  to  replace  in  case  they  are  broken.  The 
yoke  of  the  ascending  cage  catches  the  bonnet,  raises  it  and  supports  it 
while  the  cage  is  af  the  landing.  When  the  cage  descends,  the  bonnet 
drops  on  its  supports  and  closes  the  shaft  opening  almost  entirely,  thus 
serving  as  a  simple  and  effective  safety  device. 

CourtferwOfit 


BABfi,    ABRANai 


Folding  Gate  across  Shaft  (By  W.  H.  Jobe). — The  accompanying 
illustration,  Fig.  390,  represents  a  shaft  gate  designed  by  Capt.  Edward 
Jacka,  of  the  Armenia  mine,  Crystal  Falls,  Mich.  It  consists  of  two 
horizontal  wooden  bars,  the  top  one  2X4  in.,  the  lower  2  X  2  in.  These 
are  connected  by  eight  vertical  iron  bars  bolted  loosely  at  the  top  and 
bottom.  The  upper  horizontal  bar  pivots  on  a  }^-in.  bolt,  tiuning  in  a 
%'\n.  pipe  in  the  shaft  timber.  The  lower  horizontal  bar  ends  in  an  iron 
strap  turned  at.  right  angles,  ^^  in.  thick  with  a  ?a-in.  slot  along  its  middle. 
A  ,'3-in.  bolt  through  the  slot  holds  the  strap  to  the  shaft  timbers,  but 
permits  it  to  slide.  Thus,  as  the  gate  is  raised,  it  folds  up  as  shown. 
A  counterweight  of  four  2  X  2-in.  iron  bars  is  bolted  to  the  upper  hori- 
zontal l)ar.  One  of  the  vertical  bars  has  two  offsets  as  shown,  and  serves 
as  a  handle. 

Hinged  Shaft  Bar. — The  2  X  6-in.  wooden  bar  across  the  man-cage 
compartment  at  the  Zenith  mine,  Ely,  Minn.,  is  hinged  in  the  middle. 
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This  penoita  it  to  be  lifted  and  lowered  somewhat  more  quickly,  makes 
it  less  likely  to  fall  accidentally  when  standing  open  and  requires  leas 
headroom  to  accommodate  it.  The  manner  in  which  it  is  pivoted  and 
supported  is  shown  in  Fig.  391.  The  hinge  is  bolted  to  the  lower  side, 
so  that  by  placing  the  hand  under  the  bar  at  the  point  A,  ihe  bar  can  be 
lifted  with  one  motion.  The  hinge  is  made  in  the  shop  and  is  unusually 
stout.     The  ends  of  the  bar  are  run  through  vertically  with  H-'i-  bolts 


no.  391. 


as  a  precaution  gainst  spUtting  and  the  loose  end  has  an  iron  wearing 
plate  underneath. 

Swinging  Shaft  Gate  of  Iron  (By  W.  H.  Jobe).— A  shaft  gate  used 
by  the  Verona  Mining  Co.  of  Michigan  is  shown  in  Fig.  392.  It  consists 
of  a  frame  of  pipe  and  iron  fence  fittings  braced  with  strap  iron.  The 
gate  is  hung  at  a  slight  inchnation,  so  as  to  swing  shut  of  its  own  weight. 
An  iron  plate,  J^  X  6  in.,  is  fastened  to  straps  from  the  gate  at  the  bottom 
and  serves  as  a  "toe  board." 


I 


Collar  of  Shaff- 
no.  392. — OATB  OF  pipe  and  btbap  n 

Handy  Gate  Latch.^ — The  gate  latch  illustrated  in  Fig.  393  is  one  used 
»t  the  Bennett  mine,  Keewatin,  Minn.  While  in  this  particular  instance 
it  was  applied  to  the  gate  into  the  manway,  through  the  fence  around  the 
shaft  collar,  it  is  suitable  for  any  gate  and  is  extremely  neat,  reliable  and 
convenient.  It  consists  of  a  horizontal  finger  attached  to  the  gate  and  a 
ring  held  loose  in  a  double-strap  hanger  fastened  to  a  corner  post  of  the 
fence.     The  2J^-in.  ring  rests  on  a  ^i-in.  rivet  between  the  two  straps. 
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In  dottnc  the  gate  the  finger  strikes  the  ring,  which  ia  so  poationed  i  |i 
to  move  freely  inward  and  upward  and  allow  the  finger  to  pass.    H  | 
ttate  muiaot  open  by  itself,  as  the  finger  strikes  above  the  center  of  tl 
riu|t  so  that  the  latter  cannot  lift;  nor  can  it  swing  outward,  since 
utrikw  th«  v-losed  end  of  the  double  strap;  the  latch  is  released  by  liftb 
Uw  rui([  with  the  hand. 

Pn(«GttT«  Combfaig  for  Manmy  Top.— Cribbed  manways  are  rain 
thrwif^  vertioall}-  from  level  to  level  in  the  mines  at  Ely,  Minn.,  operata 
by  th«  t.Wv«r  iroinpany.  The  tops  of  these  are  covered  with  planks  spika 
h»  the  cribbing  and  a  rather  small  opening  is  left  around  the  ladder.  I 
wfder  that  mslvrial  may  not  acddentally  be  kicked  down  the  manwayb; 
tuty  txKly  appnwching  its  top,  a  low  railing  or  combing  is  nailed  around 
opvuiuK.    litis  is  of  2  X  6-in.  material,  constructed  in  the  manner  du 


FINHER  LATCH  OS  SHATT  OATE. 


lit  l-'lK.  ^l^-l.  It  wn.s  fuuiu]  that  the  opening  at  the  manway  top,  while 
Ui'»tvi')H>UKltto|N'rmit  thoiMissageof  a  man,  made  handling  of  the  Draeger 
i>v<iii4ftt :tt toil  itpivtratii^  difficult,  if  circumstances  should  compel  it  to  be 
litkt'x  into  tli('sto]H>K.  To  get  more  room,  therefore,  another  board  on  the 
jiiilo  of  tlio  niH'iiiiiK  opposite  the  ladder  was  cut  away  and  fitted  with 
liiuKtv*.  '«>  titttt  it  cotild  bo  thrown  back  when  necessary,  although  usually 
k.'l>l  vltwiHl.  Tln>  iliiiicnsions  and  arrangement  of  the  opening,  combing, 
,1,-  ,  uu-  •!i'iiu'nli:ii  different  in  different  inanways,  but  the  iiiustration 


Satcly  lioor  for  Chute  Top  (By  H.  H.  Hodgkinson). — Underground 

.iiiiiiiiM-.  \\M  persist  in  leaving  open  the  doors  over  ore  chutes,  exposing 
li.i  >  u'  ill.'  d.iiiser  of  fulling  in,  if  the  chutes  are  in  the  main  traveling 
1.1        su.li  ilmtes  should  always  be  provided  with  doors,  and  they 
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Id  be  closed  when  not  in  use.     A  piece  of  J^-in.  plate  22  X  42  in,  will 
e  a.  handy  door  for  a,  chute  between  the  rails  when  a  2-ft.  gage  track 


CUISED    WITH   ONE   ROPll. 


led.     A  piece  of  ^^-in.  hemp  rope  about  18  ft.  long  and  two  small 
iys  will  not  only  save  time  and  make  it  easier  for  the  men  pushing  the 
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cars  to  open  and  close  the  doors,  but  will  help  them  to  remember  that  they 
must  do  it.  The  arrangement  is  shown  in  Fig,  395.  By  pulling  the  rope 
at  P  with  a  quick  jerk,  the  door  will  swing  all  the  way  back  and  rest  on  the 
platform,  and  when  in  the  latter  position  another  jerk  at  the  rope  will 
close  it.  The  pulley  A  is  directly  over  the  hinges  of  the  door  and  is  fast- 
ened to  the  cap  of  a  timber.  The  pulley  fi  is  also  fastened  to  a  cap  about 
12  ft.  from  A  directly  over  the  center  of  the  track.  The  rope  at  P  han^ 
down  in  the  center  of  the  track  and  ta  low  enough  to  touch  the  trammera 
on  the  shoulder.  The  rope  should  always  be  extended  far  enough  along 
the  drift  to  enable  the  trammers  to  open  the  door  just  before  they  reach 
the  dump,  thus  avoiding  delay. 

HAtJLAGE 

Automatic  Gong  for  Underground  Motor. — The  excellent  safety 
device  illustrated  in  Figs.  39G  and  397  consists  of  a  gong  so  attached  to  the 
wheel  of  an  underground  electric  locomotive  as  to  ring  whenever  the  wheel 
revolves,  and  thus  automatically  signal  the  motor's  approach  to  anybody 
in  the  haulageway.  The  gong  in  the  form  illustrated  was  developed  at  the 
Oliver  mines  at  Ely  on  the  Vermilion  iron  range  after  a  good  deal  of  experi- 
menting. The  first  type  of  gong  used  for  the  purpose  involved  a  spring 
and  trigger  arrangement  which  required  constant  attention  and  repair. 
In  the  effort  to  avoid  this  difficulty  the  scheme  to  be  described  was  hit 
upon. 

The  gong  is  attached  to  the  center  of  the  wheel  on  the  outside,  as  shown 
in  Fig.  397.  The  details  of  construction  are  exhibited  in  Fig.  396.  A 
l}4-in.  piece  of  round  iron  is  turned  down  at  each  end  to  form  two  shoul- 
ders and  one  turned  portion  is  threaded.  This  is  slipped  through  the  bole 
in  the  center  of  the  10-in.  gong  and  fastened  to  it  with  a  nut.  The  other 
end  is  riveted  to  an  iron  plate,  10  in.  in  diameter  to  correspond  to  the  gong 
and  about  }4  i"-  thick.  The  length  of  the  pin  is  such  that  the  plate  clears 
the  gong  about  }>i  in.  A  piece  of  flat  iron  is  wrapped  partly  around  the 
pin  and  its  ends  shaped  to  correspond  roughly  to  the  inside  of  the  gong. 
This  is  riveted  through  the  pin  and  the  ends  are  also  riveted  together, 
forming  a  paddle.  An  iron  or  steel  ball  about  an  inch  in  diameter  com- 
pletes the  device.  The  plate  is  fastened  to  the  wheel  with  two  bolts,  not 
shown  in  the  illustration.  The  gong,  plate,  pin  and  paddle  revolve  with 
the  wheel,  the  ball  being  the  only  loose  part.  The  paddle  catches  the 
ball  and  hfis  it  to  a  point  near  the  top,  when  it  rolls  down  the  paddle  and 
drops  from  the  pin,  striking  the  lower  edge  of  the  gong  and  ringing  it. 
The  device  seems  perfect  except  in  one  respect:  At  55  to  60  r.p.m., 
centrifugal  force  is  sufficient  to  overcome  the  force  of  gravity  and  the 
gong  revolving  at  that  speed  will  not  ring.     With  the  28-in.  wheel  used  on 
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the  motor,  this  corresponds  to  about  5  miles  per  hour.  The  company's 
mechanical  department  has  expended  considerable  ingenuity  in  the  at- 
tempt to  overcome  this  defect  and  baa  tried  various  devices.  One  of 
these  worked  auccessfuUy  at  high  speeds,  but  failed  at  low  speeds  and 
fortherraore  was  so  complicated  as  to  destroy  the  chief  merit  of  the  device, 
it«  simplicity  and  strength.  Five  miles  per  hour,  it  should  be  noted,  is 
fast  enough  for  underground  tnimming  under  most  condilions.  The 
design  shown  is  that  used  where  the  wheels  arc  outside  the  motor 
casing.     When  the  wheels  are  inside  the  casing  is  pierced  at  a  point 


corresponding  to  the  center  of  the  wheel  and  the  pin  of  the  gong  extended 
through  the  hole  and  into  the  wheel  center  as  a  bolt,  the  device  thus  re- 
volving on  the  outside  of  the  ca-^ing. 

Hajnging  Troughs  for  Protecting  Trolley  Wires  (By  Claude  T.  Rice).— 
To  guard  against  the  danger  of  electric  shock  from  underground  trolley 
wires  some  form  of  protection  is  necessary.  This  usually  takes  the  form 
of  a  trough,  the  sides  of  which  extend  down  below  the  wire  and  keep  men 
from  hitting  the  wire  with  their  bodies  or  with  tools  they  may  be  carrying 
on  their  backs.  At  chutes  the  danger  is  especially  great,  but  it  coats 
little  more  and  makes  the  workings  far  safer,  to  extend  the  trough 
_j)rotection  throughout  the  mine. 

Different  methods  for  supporting  the  protecting  trough  have  been 
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suggested.  Probably  the  cheapest  is  a  modification  of  the  Byvtem  used  to 
cany  the  insulators  at  the  Maecotte  tunnel,  Bingham,  Utah,  Here  stop- 
ing  driUs  put  two  inclined  holes  into  the  adit  roof,  12  in.  deep  and  2}^  in. 
in  diameter;  4  X  4-in.  p^^  sharpened  to  fit  are  driven  into  the  holee.  As 
these  two  pe^  slope  away  from  each  other,  the  trolley  trough  would  be 
securely  held  to  the  roof  if  it  were  nailed  directly  to  their  squued  heads,  as 
shown  in  Fig.  398,  I.  This  method  is  practicable  when  the  roof  is  of 
uniform  height,  so  that  long  plugs  are  not  necessary  to  keep  the  trolley 
board  approximately  level. 


A  better  method,  adaptable  to  all  roofs,  is  that  used  at  some  of  the 
mines  of  the  Cleveland -Cliffs  Iron  Co.  in  the  Lake  Superior  district.  Here 
steel  pins  are  fastened  in  vertical  holes  by  a  wedge  driven  into  the  split 
inner  end  of  the  pin,  as  seen  in  2.  The  outer  end  of  the  pin  is  also  split 
and  bent  out  to  form  wings.  These  wings  are  flattened  and  to  them  is 
riveted  a  J^-in.  plate  carrying  four  holes  through  which  J^-in.  carrif^ 
bolts  pass  and  support  the  straps  carrying  the  protecting  trough.  The 
plate  is  made  wide  enough  for  four  bolts,  to  allow  splicing  the  troughs 
at  the  pins.  It  is  just  as  welt,  however,  to  splice  the  troughs  with  topor 
side  cleats  and  so  have  the  wings  carry  the  straps  directly  without  the 
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intervening  plate.  This  makes  a  strong  hanger  where  the  trough  has  to 
he  carried  at  some  distance  from  the  roof,  and  it  is  a  good  way  to  use  up 
old  drill  ateel.  At  the  Cliff  shaft  of  the  CleveJand-Cliffs  company  a  some- 
what less  expensive  hanger  was  devised  by  Lucien  Eaton,  superintendent 
of  the  Ishpeming  mines  of  the  company.  Pieces  of  l.^-in.  pipe  are  fast- 
ened bj-  wooden  wedges  in  holes  in  tho  roof  10  in.  deep  as  shown  in  3. 
The  outer  end  of  the  pipe  is  split,  one  cut  following  the  wold.  This  end  is 
then  spread  out  and  the  wings  flattened  on  forma.  The  first  form  A  consists 
of  a  flat  piece  of  iron  1  in.  thick,  4  in.  wide  and  6'  5  in.  long.  A  pin  at  the 
center  of  the  form  projects  both  top  and  bottom;  the  top  end  enters  and 
centers  the,pipe,  while  the  bottom  end  is  shaped  to  enter  the  hardie  hole 
of  the  anvil  and  hold  the  form.  The  wings  of  the  pipe  having  been  bent 
down  and  flattened  are  bent  at  right  angles  over  the  ends  of  the  form. 
The  pipe  with  the  wings  still  hot  is  now  completed  on  the  second  form  B. 
This  is  merely  a  2  X  2-ia.  bar  of  iron  with  its  end  bent  down  and  shaped  to 
enter  the  hardie  hole.  On  this  form  another  right-angle  bend,  back 
toward  the  center  of  the  hanger,  is  made  in  each  wing.  In  this  way  a 
6H  ^  2-in.  yoke  is  formed  to  receive  the  top  board  of  the  trolley  trough. 
The  yoke  is  bored  for  two  l^-in.  bolts,  one  on  each  side,  by  which  the 
2  X  6-in.  trolley  boards  are  securely  fastened.  With  this  system  the 
trolley  boards  are  spliced  by  the  side  boards  of  the  trough  or  by  a  top 
cleat.  By  the  use  of  forms  a  uniform  size  and  shape  of  hanger  is  insured 
and  much  time  is  saved  in  the  blacksmith  shop.  A  good  blacksmith  can 
easily  make  10  hangers  per  hour.  As  all  scrap  pipe  and  short  lengths 
that  are  in  a  fair  condition  can  be  utilized,  the  hangers  are  relatively  cheap 
and,  unless  unduly  long,  are  quite  strong  enough.  Measurements  are 
taken  at  the  different  points  along  the  drift  and  the  hangers,  properly 
numbered,  are  made  and  sent  down  ready  to  be  put  10  in,  into  the  plug 
holes  and  yet  bring  the  trolley  board  level,  so  that  the  trolley  will  run  at 
approximately  the  same  height  throughout  the  mine,  which  is  desirable 
for  the  best  operation.  Aside  from  the  advantage  derived  from  the  use 
of  the  protecting  troughs  from  the  standpoint  of  safety  the  top  board  of 
the  trough  acts  as  a  guide  to  the  trolley  pole  should  it  jump  the  wire,  and 
lliiis  saves  it  from  injiuy.  The  Cleveland-Chffs  company,  while  it  does 
not  use  a  trough  along  the  entire  line,  does  use  a  top  board,  to  cany  the 
insulators.  Troughs  are  used  only  where  there  is  much  travel,  and  near 
chutes. 

V-shaped  Trough  for  Trolley  Wire  (By  Allen  H.  Foster).— Supple- 
mentary to  the  article  by  Claude  T.  Rico,  the  accompanying  illustration. 
Fig.  399,  shows  a  trough  which  is  useful  where  there  is  little  headroom 
available.  The  stringer  boards  A  are  1-  or  2-in.  planks,  depending  on  the 
span  between  supporting  plugs.  Blocks  B  are  placed  at  the  points  where 
trolley  ears  are  located,  and  wherever  it  is  thought  desirable  to  stiffen  the 
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Ugh.     Under  comparatively  dry  conditions  the  petticoat  insulator  5 
can  be  omitted  and  the  ear  attached  directly  to  the  block  B.     In  this  case 
ocks  should  be  treated  with  an  insulating  compound. 
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TroIIey-wire  Troughs  for  Unifonn  Height  of  Back  {Cof^  Aqt). — A 
method  of  suspending  troughs  for  trolley  wires,  where  it  is  not  necessary 
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dlow  (or  seriouB  inequalities  in  the  height  of  the  back,  is  shown  in  Figs. 
1,401  and  402.  An  iron  strap  is  held  by  each  trolley  hanger,  and  boards 
bolted  to  these.  If  cut  to  length,  they  can  be  notched  and  joined  at 
hangers,  as  shown  in  Fig.  400.  They  should  l>e  wide  enough  and 
ced  low  enough  to  cover  the  point  of  greatest  sag  in  the  wire.  Methods 
attachment  to  rock  roofs  and  to  timbers  are  shown  in  Figs,  400  and 
,  respectively.  If  the  trolley  hangers  are  spaced  more  than  15  ft. 
jt,  intermediate  straps  should  bo  provided  for  the  boards.  In  case 
3  desirable  to  cany  the  protection  independently  of  the  trolley-wire 
porta,  the  method  shown  in  Fig.  402  is  available.  In  this  case  the 
.rds  are  merely  lapped  in  the  bracket  and  no  bolting  is  necessary. 
Trolley-wire  Protection  of  Round  Lagging  (By'W.  H.  Jobe). — The 
ampanying  illustration,  Fig.  403,  represents  a  method  of  protecting 
lerground  trollej  wires,  devised  by  Capt.  E.  Carlson,  of  the  Bristol 


le,  near  Crystal  Falls,  Mich.  Lengths  of  round  green  tamarack  lag- 
g  are  notched  and  spiked  to  the  drift  caps  on  both  sides  of  the  trolley 
e.  This  material  is  readily  had  and  is  cheap.  It  is  more  easily  placed 
n  the  ordinary  inverted  trough  and  is  much  stronger  and  capable  of 
sting  the  shock  of  blasting  in  the  chutes,  which  is  frequently  necessary. 
Safety  Hand  Grip  for  Car  (By  H.  H,  Hodgkinson), — When  ore  cars 
heaped  full,  the  trammers  often  receive  badly  bruised  hands  from 
chunks  on  the  tops  striking  chutes  and  rolling  down,  inasmuch  as 
men  persist  in  gripping  the  angle  iron  around  the  rim  of  the  car 
ly.  It  is  somelimes  necessary,  also,  to  hold  back  the  car,  in 
er  to  stop  it  or  to  prevent  it  from  going  down-grade  too  fast.  There 
10  suitable  place  on  the  cjir  for  holding,  and  the  angle-iron  rim 
as  a  poor  grip.  The  convenience  illustrated  in  Fig.  404  consists 
t  piece  of  IJ'i-in.  pipe  threaded  at  each  end  and  attached  to  the  ear 
means  of  two  4X3  Xj^-in.  angle  irons,  which  have  each  a  15^-in. 
i  bored  to  fit  the  outside  of  the  pipe.  These  two  angle  irons  are  riveted 
■  to  the  body  of  the  car  in  such  a  position  as  to  bring  the  grip  just 
ier  the  angle-iron  rim,  which  will  then  act  as  a  guard  to  the  hands 
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of  the  trammere.    A  l^-in.  pipe  coupling  is  out  in  half  to  take  the 
place  of  ft  nut,  half  being  put  on  each  end  of  the  pipe  or  grip. 

^Ij'^rwghMron  Pipe 


FliPipt  collar 
'  cut    mhalf 


no,  404. — A  Fip»«Aa  amir  to«  mm  caxs. 


Shoeing  Mean  Mnles. — Trouble  is  often  experienced  in  shoeing  mulea, 
especially  undenpt)und.    In  Fig.  M5  are  shown  the  featuree  of  a  shoeing 
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stall  at  one  of  iht-  Hlisifts  of  the  St.  Louis  Smelting  &  Refining  Co.,  in  the 
Flat  River  district  of  southeastern  Missouri.     This  stall  is  made  narrow 
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80  that  the  mule  has  not  much  lateral  leeway.  There  is  a  pipe  A  at  the 
manger  or  bead  end  of  the  stall  against  which  the  breaat  of  the  mule 
comes.  This  is  put  in  after  the  mule  haa  been  forced  back  against  the 
other  pipes  and  (he  board  that  are  used  to  restrain  him.  By  this  breast 
pipe  he  is  kept  from  moving  forward;  by  the  board  B  that  is  put  over  his 
back  he  is  kept  from  rising  to  kick;  by  the  pipe  C,  which  is  put  in  at  the 
same  height  as  the  breast  pipe,  he  is  kept  from  backing  out  of  the  stall; 
and  by  the  pipe  D,  which  is  wrapped  with  old  gunny  sacks  to  prevent  him 
From  injuring  himself,  he  is  prevented  from  kicking.  The  foot  that  is  to 
be  shod  is  raised  up  over  the  pipe  D,  which  is  held  in  iron  straps  F,  bolted 
to  the  back  posts  of  the  stall,  and  then  is  tied  down  by  the  rope  E  which 
is  fastened  to  the  cleat  G.  By  this  rope  the  mule  is  prevented  from  jerk- 
ing his  foot  back  out  of  the  shoer's  grasp.  The  mule  can  be  turned 
Bj-ound  and  his  front  feet  also  shod  in  (his  stall  if  he  causes  trouble  by  not 
standing  still  or  by  trying  to  strike  the  man.  Some  mules  give  trouble  by 
laj-ing  their  weight  on  the  man.  This  can  be  remedied  by  rigging  up  a 
swing  and  putting  a  band  or  surcingle  around  the  mule  and  swinging  him 
o  as  to  take  his  weight  off  the  ahoer. 
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New  Type  of  Copper  Queen  Change  House. — Prior  to  1913,  the 
change  houses  or  drys  for  miners  of  the  Copper  Queen  Consolidated 
Mining  Co,  in  Bisbee,  Ariz.,  were  all  of  one  type,  similar  in  equipment 
and  construction  to  others  in  the  Southwest,  They  were  usually  two- 
story  wooden  buildings,  with  corrugated-iron  roofs  and  walls.  They  had 
wash  rooms  and  shower  baths,  and  lockers  for  clothing.  The  lockers  were 
ventilated  and  had  steam  pipes  beneath.  Each  change  house  had  its  own 
beating  plant  for  warming  the  building  and  heating  water.  Exhaust 
st«am  was  not  available,  as  all  power  was  generated  at  a  central  station 
and  distributed  by  electricity  or  compressed  air.  When  new  buildings 
were  designed,  an  attempt  was  made  to  improve  on  the  older  construction, 
particularly  in  the  directions  of  sanitation  and  reduction  of  maintenance 
costs.  In  the  old  buildings,  the  wooden  floors  wore  rapidly,  and  gradu- 
ally became  saturated  with  wash  water,  etc.  Although  the  lockers  were 
ventilated  at  top  and  bottom,  wet  clothes  were  packed  too  closelj-  to  allow 
free  circulation  of  air.  It  was  necessary  to  keep  the  rooms  uncomfortably 
hot  in  order  that  the  clothes  might  be  dried.  The  Uncle  Sam  change 
room  was  built  in  the  winter  of  1912-13,  It  was  followed  by  one  at  the 
We-st  Atlanta  shaft  and  later  by  a  larger  building  at  the  Sacramento 
shaft.  These  are  all  single-story  buildings,  with  cement  floors.  Small 
lockers  are  used  for  such  articles  as  might  be  lost  or  stolen,  hut  all  cloth-  ^ 
ing  is  hung  from  the  ceiling.     The  wet  clothes  are  thus  spread  out  i 


484 


DETAILS  OF  PRACTICAL  MINING 


favor  drying  by  free  ventilation,  rather  than  by  the  heat  of  steam  pipe&- 
Eath  change  room  has  a  washroom  and  shower  baths,  aceommodationa 
for  foreman,  bosses  and  timekeeper,  and  a  small  storeroom. 

For  one  end  of  the  Sacramento  building  a  cut  in  the  ground  was  neces- 
sary, while  the  other  was  buiit  on  fill.  The  building  was  surrounded  by 
shallow  concrete  foundation  walls  and  the  fill  was  settled  by  water.  The 
cement  floor  was  laid  on  the  ground,  with  the  exception  of  the  wash  room, 
which  was  supported  by  iron  posts  and  laid  on  Berger  plate.  The  skele* 
ton  of  the  building  is  of  timber,  plastered  within  and  without  on  Hy-rib. 
Fig.  406  is  a  plan  of  the  change  house.     The  heating  plant,  separated 


from  the  change  room  to  cut  down  the  fire  risk,  is  situated  below  ths 
building,  so  that  condensed  water  drains  back  to  the  boiler.  The  heates 
is  an  "Ideal"  steam  boiler  of  the  American  Radiator  Co.,  36-9  section. 
For  heating  the  main  room  650  sq.  ft.  of  radiating  surface  is  provided,  and 
70  more  for  the  office  and  the  bosses'  change  room.  The  steam  pipes  ara 
laid  around  the  walla  above  the  benches,  and  protection  from  burns  i 
given  by  wooden  gratings.  The  floor  of  the  building  is  clear  for  washing 
with  a  hose;  nothing  but  the  iron  supports  of  the  benches  interfere. 

In  Arizona,  during  a  large  part  of  the  year,  the  air  is  so  dry  that  clothes 
may  be  dried  without  heat  if  there  is  a  free  circulation  of  air.  To  furnish 
this,  ventilators  are  spaced  at  10-ft.  intervals  in  a  row  down  the  center  o 
the  building.     The  room  is  exceedingly  wide,  and  it  may  be  desirable  ti 
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proyide  additional  ventilators.  It  would  be  even  better  to  leave  out  the 
flat  ceiling,  which  would  allow  the  air  to  pass  still  more  freely  through  the 
clothes.  Thin  sheets  of  galvanized  iron  separate  the  surface  and  mining 
clothes,  but  they  appear  to  be  unnecessary.  Miners  work  eight  hours  iu 
the  Warren  district,  and  clothes  have  at  least  14  hr.  in  which  to  dry.  As 
BOOQ  aa  the  morning  shift  has  changed,  the  fire  is  banked  and  all  windows 
opened.  Little  fire  is  necessary  until  an  hour  or  an  hour  and  a  half  before 
the  shift  comes  up,  when  the  windows  are  closed  and  the  fire  freshened  to 
warm  the  room  and  heat  water  for  bathing.  The  men  on  the  night  shift 
go  down  an  hour  and  a  half  after  the  day  shift  comes  up,  and  the  building 
is  still  warm  for  them  while  they  change  their  clothes.  The  fire  is  again 
allowed  to  die  down  and  is  started  up  to  warm  the  room  for  men  coming  off 
shift  at  1:30  a.m.  and  for  the  morning  shift  which  goes  on  at  7:30. 

The  cost  of  the  building  waa  as  follows:  Excavation,  $303;  concrete 
foundation  walls,  and  fioor,  $1589;  building,  $10,490;  heating  plant,  etc., 
$3056;  total,  $15,438.  The  building  is  large  enough  for  500  men,  but 
only  383  lockers  are  provided.  The  cost  of  extra  lockers  would  be  about 
$250  more,  making  the  cost  per  man  $31.37. 

The  buildings  have  not  been  constructed  long  enough  to  give  a  fair 
average  for  cost  of  maintenance.  The  expense  for  fuel  is  more  uniform, 
and  a  shorter  time  is  sufficient  to  give  dependable  costs.  It  was  found 
that  in  the  new  change  rooms  the  cost  of  fuel  per  man  for  a  period  of 
nine  months  ended  not  long  ago  was  only  72  per  cent,  of  that  of  the  older 
type.  None  of  the  new  change  rooms  is  used  to  its  full  capacity,  while  the 
older  buildings  are  crowded.  The  saving  in  fuel  per  man  would  be  even 
greater  if  they  also  were  filled.  It  may  be  safely  assumed  that  these 
buildings  will  cost  less  for  repairs  than  the  earlier  type,  and  there  will 
be  an  important  saving  in  fuel.  There  is  also  a  great  improvement  in 
sanitation.  The  usual  rather  unpleasant  smell  of  drying  clothes  is 
not  present. 

Change  House  with  Swimming  Pools  (By  A.  H.  Sawyer).— A  new 
change  house  has  recently  been  completed  at  the  Raimund  mines  of  the 
Republic  Iron  &  Steel  Co.,  near  Bessemer,  Ala.  It  has  some  novel 
features  which  should  make  its  description  interesting.  The  building, 
illustrated  in  Fig.  407,  is  constructed  of  concrete  and  brick,  121  ft.  9 
in-  long  by  37  ft.  3  in.  wide  and  contains  365  lockers,  280  of  which  are 
for  colored  employees  and  85  for  white  employees,  including  5  in  the 
Foremen's  office.  The  dimensions  of  the  building  give  11.5  sq.  ft,  per 
man.  If  the  portion  occupied  by  the  offices  and  swimming  pools  be 
excepted,  the  space  per  man  is  7.3  sq.  ft.,  which  is  less  than  in  most 
change  houses. 

The  swimming  pools,  one  for  white  and  one  for  colored  employees,  are 
27  ft.  long  and  17  ft.  wide  with  a  maximum  depth  of  8  ft.,  and  hold  21,292 
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gal.  up  to  the  overflow.  The  water  is  heated  by  live  steam  admitl 
through  pipES  into  the  bottoms  of  the  pools.  At  one  end  of  the  pool 
and  at  the  water  line  there  is  imbedded  in  the  concrete  a  3-m.  pipe  with  a 
6lot  running  its  entire  length.  This  serves  as  an  overflow  pipe  and  also 
as  a,  means  to  cleanse  the  surface  of  the  water.  No  one  will  be  allowed  to 
use  the  swimming  pools  unless  he  has  the  permission  of  the  mine  physician 
and  has  previously  taken  a  shower  bath. 

The  tockera  are  15  X  15  X  60  in.,  with  perforated  bottoms,  arranged 
in  rows  of  20  each;  they  rest  on  wrought-iron  supports  which  also  carry 
seats  12  in.  wide.     Under  each  double  row  of  lockers,  extending  its  full 
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length,  is  a  radiator  made  of  eight  IJ^-in.  pipes,  giving  a  total  of  1300 
sq.  ft,  of  radiating  surface  for  heating  the  building.  Live  steam  under 
3-lb.  pressure  is  used.  Each  pair  of  rows  of  lockers  has  wash  basins^ 
closet  and  urinal  at  the  rear,  separated  from  the  shower-bath  compart- 
ment by  gal  van  i  zed-iron  partitions.  Two  sanitary  drinking  fountains  are 
provided,  one  in  the  white  and  one  in  the  colored  section. 

There  are  19  showers;  the  water  enters  a  mixing  chamber  through  hot- 
and  cold-water  pipes,  fitted  with  lock  valves,  below  which  are  stop  and 
waste  cocks,  so  that  the  quantity  of  water  for  each  shower  can  be  regu- 
lated by  the  attendant,  preventing  the  use  of  an  excessive  quantity  of 
water.     Above  the  mixing  chamber  is  a  valve  for  turning  the  water  on  and 
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jff.  In  ^e  majn  part  of  the  change  house,  there  is  one  shower  for  every 
JO  men.  It  is  estimated  that  8  gal,  of  hot  water  will  be  sufficient  for  each 
jath.  This  water  is  heated  by  live  steam,  in  a  closed  heater  situated 
n  the  basement  of  the  building.  Room  has  been  allowed  here  for  (he 
nstallation  of  an  independent  boiler  if  it  should  at  any  time  seem  desirable. 
The  building  is  lighted  by  incandescent  lamps,  12  in  the  large  room  and 
t  drop  light  in  each  of  the  small  rooms.  An  emergency  hospital  14  ft. 
i  in.  by  8  ft.  is  situated  just  off  the  foremen's  office  and  is  fitted  with  a 
iraah  basin,  a  firet-aid  outfit  and  an  ambulance  which  can  be  handled 
ianly  by  one  man. 

United  Verde's  Hew  Change  House. — The  old  change  house  at  the 
L^nited  Verde  mine  at  Jerome,  Ariz.,  was  replaced  by  a  modern  steel 


change  house  embodying  the  latest  ideas  in  sanitation  and  privacy, 
such  as  chain  "lockers"  of  the  Continental  type  and  individual  shower 
baths.  This  type  of  locker  was  adopted  in  tlie  new  change  houses  built 
by  the  Copper  Queen  at  Bisbee  and  by  the  Butte  &  Superior  at  Butte; 
the  new  United  Verde  change  house  is  based  on  the  experience  of  the  above 
I  wo  companies,  but  certain  changes  were  made  to  suit  the  local  conditions 
and  to  increa.'je  individual  privacy. 

The  building  is  50  X  160  ft.  with  accommodations  for  800  miners  and 
25  foremen  and  shift  bosses.  It  has  a  steel  frame  with  cornigated-iron 
^des  and  roof;  the  reinforced-concrete  floor  is  slightly  elevated  and  sup- 
ported on  the  steel  frame  so  that  the  building  may  be  leveled  in  case  of 
subsidence  of  the  ground.     The  site  is  at  the  mouth  of  the  50-ft.  adit, 
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which  on  completion  of  the  change  house  became  the  main  entrance  to  the 
mine  for  the  luinera.  The  mine  time  office  is  situated  just  inside  the 
entrance  to  the  change  house,  and  adjoining  is  an  emergency  hospital 
equipped  with  stretchers  and  other  supjihes  for  first-aid  work.  The  fore- 
men's office  and  change  room  are  opposite  and  the  remainder  of  the  build- 
ing is  devoted  to  accommodations  for  the  miners. 

The  main  room  has  a  row  of  15  double  benches  and  two  single  benches 
at  each  end.  The  locker  system  consists  of  the  chain  lockers  already 
mentioned,  supplemented  by  small  metal  lockers,  15  X  H^g  X  12  in., 
for  shoes,  soap,  etc.  These  small  metal  lockers  are  fastened  to  the  back 
of  the  benches  within  easy  reach,  and  the  chain  suspending  the  clothes 
is  locked  behind  the  hasp  of  the  metal  locker  by  a  single  padlock.  The 
miner's  clothes  are  suspended  from  a  cast-iron  frame  having  six  hooka. 
Between  each  of  the  double  benches  there  is  space  for  50  men. 

At  the  ends  of  the  benches  there  are  shower  baths  with  galvanized- 
iron  sides  and  a  canvas  front  curtain.  Along  the  sides  of  the  building 
there  are  144  enameled-iron  basins  equipped  with  the  usual  rubber  stop- 
pers, and  spring  faucets  to  prevent  waste  of  water,  which  is  important 
here.  The  basins  are  arranged  in  batteries  of  nine  and  empty  into  a 
trough  that  serves  an  entire  battery  and  discharges  into  a  trapped  drain 
pipe.  The  basins  are  hinged  and  may  be  swung  back  to  permit  the  clean- 
ing of  the  trough  by  an  attendant  after  the  miners  have  left.  The  con- 
crete floor  of  tliis  room  is  i}^  in.  higher  at  the  center  and  has  gutters 
along  each  side,  so  that  the  floor  may  be  flushed  and  readily  cleaned. 
The  building  is  provided  with  steam  heat,  and  is  well  ventilated  through 
the  monitor  at  the  top  of  the  building.  There  is  an  attendant  on  each 
shift;  these  attendants  are  trained  in  first-aid  work  and  also  look  after  the 
emergency  hospital. 

Homestake  Two-story  Change  House  (By  B.  C.  Yates). — The  Home- 
stake  Mining  Co.,  of  Lead,  S.  D.,  recently  completed  and  put  into  service 
a  change  house  for  undergrouml  men,  which  presents  some  uew  features 
in  construction  and  equipment  that  may  be  of  interest.  The  building 
is  situated  near  the  Ellison  hoist,  and  was  designed  to  accommodate 
about  600  men.  The  walls  are  of  hollow  concrete  blocks  in  two  courses, 
giving  a  total  thickness  of  163^  in.  The  ground  floor  is  of  plain  concrete 
laid  on  a  broken-stone  base,  and  the  second  floor  is  of  reinforced  concrete, 
supported  on  I-beams,  the  beams  covered  on  the  under  side  to  protect' 
them  from  rust,  as  well  as  from  any  fire  that  might  occur  in  the  clothing. 
The  roof  is  of  steel  covered  with  Carey's  patented  cement  roofing,  laid 
on  IJa-ifi-  sheathing.  There  is  no  ceiling  under  the  roof  trusses.  Three 
30-in.  Globe  ventilators  along  the  ridge  of  the  roof  assist  in  carrying  off 
foul  air  and  lessen  the  smell  which  is  always  present  where  many  damp 
working  clothes  are  kept.     The  window-glass  area  is  about  17  per  cent. 
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of  the  entire  wall  area  and  is  distributed  in  such  a  way  as  to  give  efficiemft; 
hghting  except  in  the  end  in  which  the  showers  are  located.  Here  tluv^ 
building  wall  forms  part  of  a  retaining  wall,  built  against  the  natural 
rock  bank  at  the  end  of  the  excavation. 

The  arrangement  of  the  building  ia  shown  in  Figs.  409  and  410.  It ' 
is  heated  by  exhaust  steam  from  the  hoisting  engine,  the  steam  beissi 
carried  to  the  rear  end  of  the  building  in  two  12-in.  pipes  laid  under  thV;! 
ground  floor  in  conduits  covered  with  steel  plates.  Here  the  pipes  ar»^ 
turned  and  carried  up  to  the  under  side  of  the  second-floor  beams,  ib-S 
turned  to  the  front  end  of  the  building,  passed  up  through  the  secoiH^ 
floor  to  the  bottom  chord  of  the  roof  trusses  and  finally  returned  to  th»  J 
rear  end  and  passed  out  through  the  wall.     Water  for  wash  basins  aikl  ; 


showers  is  heated  by  steam  in  a  large  tank  heater  in  the  hoist  building 
nearby.  There  are  16  shower  stalls  with  partitions  made  of  galvanized 
iron  supported  on  a  framework  of  angle  iron.  A  patented  mixing  valve 
called  the  Niedecken  Mixer,  made  by  the  Hoffman  &  Billings  Mfg.  Co., 
Milwaukee,  Wis.,  is  used  to  control  the  supply  of  hot  and  cold  water  to 
the  showers. 

The  lockers  are  all  steel,  15  X  15  X  72  in.,  with  perforated  doors,  a 
top  shelf  for  hats  and  small  articles,  and  hooks  under  this  shelf  for  clothes, 
the  bottom  stTving  as  a  shelf  for  boots.  Each  man  is  allotted  one  locker 
and  furnishca  his  own  lock  and  key.  The  galvanized -iron  wash-troughs 
are  set  along  the  walls  imdcr  the  windows  and  hot-  and  cold-water  faucets 
are  spaced  about  24  in.  along  the  trough.  Each  man  is  supplied  with  a 
wash  basin,  which  he  keeps  in  his  own  locker.  A  room  in  one  corner  of 
the  first  floor  is  used  by  the  shift  bosses.  In  this  room  arc  lockers,  a 
bath-tub  and  shower,  a  wash  trough,  a  desk  and  a  telephone.  This 
room  offers  opportunity  for  the  bosses  to  talk  over  their  work  privately 
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Dermits  their  being  reached  by  telephone  before  going  down  into  the 

ft 

LATRINES.  ETC, 

uiitary  Underground  Latrine  (By  W.  B.  Hambly  and  A.  E.  Hall). — 
ost  mines  the  problem  of  the  underground  privy  is  serious.  If  the 
ire  allowed  to  go  to  the  surface  excessive  time  is  lost;  the  portable 
5S  frequently  used  are  generally  unsatisfactory,  if  the  waste  from 
rivies  is  allowed  to  run  into  the  siunp,  imless  pumping  is  frequent, 
is  danger  of  having  the  material  collecting  on  the  sump  bottom. 
HI  shows  the  design  of  a  privy  which  keeps  the  waste  materials 
ily  separate  from  the  sump  and  is  a  unit  in  itself, 
le  device  is  simple.  It  consists  of  a  piece  of  12-in.  cast-iron  pipe 
Y  sort  of  pipe  with  a  cap  on  each  end,  the  caps  bored  and  threaded 
l-in.  pipe.  The  intake  is  at  the  bottom  of  one  end  and  the  discharge 
J  top  of  the  other.  A  small  auxiliary  pipe,  inserted  at  one  end,  to  be 
as  a  run-off  after  flushing,  leads  to  the  siunp.  Two  saddle  flanges 
laced  as  shown,  the  12-in.  pipe  being  cut  to  match.  The  saddle 
»  should  be  10-in.  A  10-in.  nipple  about  4  in.  long  is  placed  in  the 
e  and  on  the  nipple  is  screwed  half  of  a  flange  imion.  A  wooden  seat 
ached  to  the  top  by  the  bolt  holes  in  the  imion.  Flap  valves  must 
iced  inside  the  main  pipe  at  the  saddle  flanges  to  prevent  overflowing 
g  the  process  of  flushing.  A  valve  is  placed  in  the  water  column 
ig  from  the  pump  and  connections  are  made  on  either  side  of  this 
;  these  connections  are  also  provided  with  valves  as  shown.  The 
s  are  all  placed  so  that  they  come  inside  the  pump  house;  only  the 
I  man  has  access  to  them  and  he  is  responsible  for  the  flushing. 
I  the  privy  does  not  need  flushing,  valve  No.  1  is  open  and  No.  2 
To.  3  are  closed.  The  discharge  from  the  piunp  is  then  up  the  sh^t 
i.  Valve  No.  3  is  a  gate  valve,  but  the  other  two  can  be  globe  valves. 
I  it  is  desired  to  flush  the  closet,  valve  No.  1  is  closed  and  No.  2  and 
are  opened.  The  water  then  takes  the  indirect  course  through  the 
,  carrying  the  waste  to  the  surface.  When  it  has  been  flushed, 
3  No.  2  and  No.  3  are  closed  and  valves  No.  1  and  No.  4  are  opened, 
own,  there  are  only  two  seats,  but  any  convenient  niunber  can  be 

Q. 

jptic  Tank  for  Underground  Latrine  (By  H.  G.  Pickard). — The  sep- 
nk  shown  in  the  accompanying  sketch  was  designed  for  the  Mond 
i  Co.'s  Frood  Extension  mine  at  Sudbury.  The  Ontario  mining 
equires  the  provision  of  underground  closets,  and  the  Provincial 
1  laws  forbid  the  discharging  of  untreated  sewage  into  running 
ns.  At  the  best  the  ordinary  box  closet  is  a  nuisance,  and  there  are 
objections  to  running  untreated  sewage  through  the  pumps  to  the 
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surface.  To  overcome  the  objections  to  these  types  of  closets,  it  was 
decided  to  introduce  a  septic  tank.  The  stools  flush  automatically,  and 
discharge  through  a  pipe  into  the  tank,  which  may  be  located  at  any  point 
provided  there  is  sufficient  fall  from  the  tank  to  the  pump  sump.  Fig. 
412  shows  the  ideal  location,  since  the  excavations  for  sump  and  tank  may 
be  taken  out  at  one  operation. 

With  septic  tanks,  as  ordinarily  constructed,  it  is  found  necessary  to 
clean  out  from  once  or  twice  a  year  the  sediment  that  is  deposited.  To 
obviate  the  necessity  of  doing  this  cleaning  by  hand,  iron  pipes  having 
their  ends  drawn  to  flat  nozzles  are  inserted  in  the  concrete  hning  of  the 
tank.  The  pipes  are  bent  bo  as  to  deflect  a  stream  of  water  toward  the 
centers  of  the  chamlwra.     A  bypass  from  the  pump  connects  with  the 


wash  pipes,  and  sediment  may  be  washed  into  the  sump,  where  it  will 
remain  long  enough  in  suspension  to  be  discharged  by  the  pump  before 
settling.  The  tank  shown  was  designed  to  accommodate  a  force  of  150 
men  per  daj'. 

Concrete  Latrine  at  the  Hew  United  Verde  Smelting  Plant.— At 
Clarkdale,  Ariz.,  a  special  effort  was  made  to  maintain  sanitarj'  condi- 
tions both  during  the  period  of  construction  and  later.  At  the  new 
Emetting  plant  of  the  United  Verde  Copper  Co.  a  concrete  latrine  was 
provided,  connecting  with  the  general  sewerage  system  which  discharges 
into  a  septic  tank.  The  building  is  approximately  8  X  20  ft.,  sheathed 
with  No.  22  corrugated  iron.  The  general  arrangement  is  shown  in 
the  accompanying  drawings  by  Repath  &  McGregor,  Fig.  413,  who  de- 
signed the  new  works.  The  bottom  of  the  concrete  trough  has  a  slope 
Ji  in.  to  the  foot  and  the  flow  of  water  is  regulated  by  the  valve  at  the 
i  end,  while  at  the  outlet  there  is  a  double  trap  consisting  of  a  4-in. 
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lead  pipe  and  an  S-in.  tile  trap.  At  the  top  of  the  troi^  on  each  ade  is 
a  1-in.  perforated  pipe  that  constantly  aprays  the  mdea.  The  rul  is  a 
poUahed  and  rounded  2  X  6-in.  plank  fastened  to  the  concrete  by  H-i^- 
hook  bolts.  To  insure  cleanliness  there  is  a  back  rail  placed  1  ft.  8  in. 
above  the  seat. 

Septic  Tanks  at  CUrkdalc,  Arizona. — ^To  avoid  p<d1iition  of  tiie  Verde 
River,  the  United  Verde  Copper  Co.  oonstructed  a  septic  tank  to  tain 
the  sewage  from  the  new  smelting  plant  and  from  the  "construction 
town"  at  Clarkdale.  Another  septic  tank  of  similar  sise  was  constructed 
for  the  main  residence  portion  of  Clarkdale,  the  present  oonstnictimi 
camp  becoming  the  "Mexican  town." 

The  septic  tanks  are  53  ft.  long  by  26  ft.  6  in.  wide,  constructed  of 
reinforced  concrete.  Each  tank  required  450  cu.  yd.  of  excavation  and 
115  ou.  yd.  of  concrete,  the  mixture  for  the  latter  bdng  1 :2J^  :5.  ^  The 
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approximate  cost  of  such  a  tank  is  from  $1500  to  $2000,  depending  upon 
the  locality  in  which  it  is  constructed.  The  tank,  designed  by  Repath 
&  McGregor  for  the  Clarkdale  works  and  construction  town,  is  shown  in 
Fig.  414.  The  tank  is  7  ft.  deep  and  is  designed  in  two  units  so  as  to 
permit  occasional  inspection  or  cleaning.  Following  the  receiving  com- 
partments, there  are  two  series  of  four  working  compartments  each. 
The  first  compartment  is  16  ft.  long,  the  second  12  ft.,  the  third  10  ft., 
and  the  fourth  8  ft.  The  connection  between  the  various  working  com- 
partments is  through  twelve  3-in.  pipes  in  the  partition  walls  about 
3  ft.  from  the  bottom  of  the  tank  and  at  an  angle  of  45°  for  the  purpose 
of  directing  the  flow  to  the  top  of  the  next  compartment.  The  tank  walls 
and  partitions  are  10 in.  and  the  bottom  6  in.  thick;  the  tank  is  covered 
with  reinforced-con Crete  slabs,  6  ft.  4  in.  long,  15?^  in.  wide,  and  3  in. 
thick.     When  for  any  purpose  entrance  to  the  tank  is  desired  these  con- 
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cre<e  slabs  may  be  removed,  but  during  the  normal  operation  the  slabs 
are  sealed  by  a  covering  of  earth  12  in.  thick  at  the  center  Une  of  the  tank 
and  sloping  to  8  in.  at  the  sides.  No  air  is  permitted  to  enter  the  septic 
lank,  but  it.  is  neces-sarj'  to  provide  for  the  removal  of  gases  formed  within 
the  tank,  and  this  is  accomplished  by  a  2-in.  ventilating  pipe  in  the  parti- 
lion  walls  of  each  compartment,  the  gases  being  removed  through  a  3-in, 
ventilator  near  the  top  of  the  last  compartment. 


no,   414. — SEPTIC    TANKS 


The  sewage  enters  the  septic  tank  about  6  in.  below  the  top  through 
1  8-in.  trapped  iron  pipe  that  delivers  the  material  to  a  receiving  box, 
trough  on  each  side  connecting  with  receiving  compartments,  2  ft,  by 

U  ft.  4  in.  by  7  ft.,  from  which  the  sewage  passes  through  12-in.  slots 
about  2  ft.  above  the  bottom  to  the  two  seriea  of  working  compartments. 
The  disintegration  of  the  organic  material  in  the  septic  tank  is  brought 
iboiit  by  the  anaerobic  bacteria,  i.e.,  those  which  live  and  act  only  in 
Ihe  absence  of  air.     The  material  entering  the  tank  separates  into  three 
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portions :  A  solid  portion  which  sinks  to  the  bottom,  a  liquid  layer  in  the 
center,  and  a  portion. which  floats  at  the  top  of  the  liquid.  By  the  action 
of  the  anaerobic  bacteria  the  solid  floating  and  settled  portions  are  gradu- 
ally converted  into  liquid  and  pass  through  the  pipe  connections  in  the 
partition  walls  to  the  succeeding  compartments  and  out  through  a  4-in. 
pipe  about  2^  ft.  above  the  bottom  of  the  last  compartment.  Most  of 
the  work  is  accomplished  in  the  first  compartment  and  the  succeeding 
compartments  are  gradually  reduced  in  length.  The  outlet  pipe  from 
each  series  of  compartments  leads  to  a  spreading  weir,  40  ft.  long  by 
about  2  ft.  wide,  over  which  the  effluent  passes  in  a  thin  layer  to  a  gravd 
bed  about  40  ft.  square  where  purification  is  finally  accomplished  by 
aSrobic  bacteria  and  sunlight.  While  the  organic  material  in  the  sewage 
is  rendered  innocuous  by  this  treatment,  no  attempt  is  made  to  deodorise 
the  released  gases.  The  septic  tank  should  consequently  be  built  at 
some  distance  from  any  residences  or  other  inhabited  buildings.  There 
are  many  mining  communities  where  sanitary  conditions  could  be  vastly 
improved  at  comparatively  small  expense  by  the  installation  of  a  qrstem 
of  this  sort. 

FIRST  AID 

• 

First-aid  Bandage  Roller  (By  E.  W.  R.  Butcher).— fig.  415  shows  a 
bandage  roller  used  by  the  Republic  Iron  &  Steel  Co.,  on  the  Mesabi 
range,  in  its  first-aid  work.    The  different  classes  are  required  to  do  prao- 
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PIG.   415. — DEVICE    POR    ROLLING    BANDAGES. 


tice  work  in  their  course  of  training  and  the  ordinary  method  of  rolling 
bandages  by  hand  was  found  too  tedious  for  the  large  number  which  had 
to  be  rolled.  This  device  was  designed  from  a  wooden  one  somewhat 
similar  to  it  which  was  being  used  by  one  of  the  range  hospitals.  The 
bandage  to  be  rolled  is  brought  under  the  rod  A,  over  the  rod  J5,  under  the 
rod  C,  and  given  about  three  turns  around  the  rod  D.  The  left  hand  is 
then  placed  on  the  bandage,  pressing  it  against  the  table  to  which  the 
roller  is  attached,  and  it  is  rolled  to  any  degree  of  tightness  by  regulating 
the  pressure  of  the  hand  on  the  bandage.  One  edge  is  kept  close  to  the  far 
side  of  the  frame.     The  bandage  can  be  removed  by  taking  out  the  pin  £, 
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irhich  allows  the  crank  and  rod  to  come  out,  so  that  the  bandage  can  slide 
■:T  tlie  rod. 

Resuscitation. — The  U,  S.  Bureau  of  Mines  in  Technical  Paper  77, 
gives  the  report  of  the  committee  on  resuscitation  from  mine  gases.  The 
coininittee  was  composed  of  doctors.  After  reviewing  the  committee 
report,  the  Bureau  engineers  made  the  following  recommendations  in  cases 
of  gassing  or  shock: 

In  case  of  gassing,  remove  victim  at  once  from  gaseous  atmosphere. 
Carrj-  him  quickly  to  fresh  air  and  immediately  give  manual  artificial 
respiration.     Do  not  stop  to  loosen  clothing.     Every  moment  of  delay 


ia  serious.  In  case  of  electric  shock,  break  electric  current  instantly. 
Free  the  patient  from  the  current  with  a  single  quick  motion,  using  any 
Iry  nonconductor,  such  as  clothing,  rope,  or  board,  to  move  patient  or 
ire.  Beware  of  using  any  metal  or  moist  material.  Meantime  have 
■'>'-ry  effort  made  to  shut  off  current.  Attend  instantly  to  the  victim's 
Jireathing.  If  the  victim  is  not  breathing,  he  should  be  given  manual 
artificial  respiration  at  once.  If  the  patient  is  breathing  slowly  and 
regularly,  do  not  give  artificial  respiration  but  let  nature  restore  breathing 
unaided. 

In  gas  cases,  give  oxj-gen.     If  the  patient  has  been  gassed,  give  him 
pure  oxygen,  with  manual  artificial  respiration.     The  oxygen  may  be 

Kren  through  a  breathing  bag  from  a  cylinder  having  a  reducing  valve, 
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with  connecting  tubes  and  face  mask,  and  with  an  inspiratory  and  expirar 
tory  valve,  of  which  the  latter  communicates  directly  with  the  atmos- 
phere. No  mechanical  artificial  resuscitating  device  should  be  used 
except  possibly  one  operated  by  hand  that  has  no  suction  effect  on  the 
lungs.  Use  the  Schaefer  or  prone  pressure  method  of  artificial  resfMrar 
tion.  Begin  at  once.  A  moment's  delay  is  serious.  Continue  the 
artificial  respiration.  If  necessary,  continue  two  hours  or  longer  without 
interruption  until  natural  breathing  is  restored.  If  natural  breathing 
stops  i^ter  being  restored,  use  artificial  respiration  again. 

Do  not  give  the  patient  any  liquid  by  mouth  imtil  he  is  fully  con- 
scious. Give  him  fresh  air,  but  keep  Us  body  warm.  Send  for  t|ie 
nearest  doctor  as  soon  as  the  accident  is  discovered. 

Underground  Stretcher  {BuU.,  Mining  A  Metallurgical  Society  of 
America). — Fig.  416  shows  a  stretcher  for  underground  use  employed  at 
the  Franklin  Furnace  mine  of  the  New  Jersey  Zinc  Co. 

MISCBLLANROUS 

Fire-fighting  Pipe  lines  at  Mount  Morgan  (By  B.  Magnus). — ^To 
deal  successfully  with  a  fire  discovered  in  its  initial  stage,  it  is  essential 
that  a  supply  of  water  imder  a  good  pressure  should  be  immediately 
available  at  the  scene  of  the  outbreak.  To  make  this  possible,  fire  hoses 
and  suitable  connections  to  the  network  of  pipe  lines  which  supplies 
water  for  use  with  the  rock  drills  have  been  provided  for  the  Mount 
Morgan  Mine  in  Queensland,  Australia,  at  convenient  points  on  the 
various  levels.  Every  working  face  has  water  pipe  laid  to  it,  which  by 
means  of  a  3^^-in.  rubber  hose,  supplies  the  necessary  spray  for  boring  and 
allaying  the  dust,  consequently  this  pipe-line  system  is  always  full  of 
water.  The  pipes,  however,  are  only  1 J^  in.  in  diameter,  much  too  small 
to  supply  sufficient  water  if  a  fire  once  gained  a  firm  hold.  To  furmsh 
immediately  abundant  water,  the  underground  air  mains  are  connected 
with  the  surface  reservoirs,  so  that  within  a  few  minutes  after  an  alarm  is 
given  the  8-in.  air  mains  can  be  conveying  water  to  the  place  of  the  fire. 
This  is  effected  by  shutting  off  the  air  and  opening  the  water-connection 
valves,  thus  giviiiR  the  water  free  access  to  the  air  mains. 

The  accompanying  section.  Fig.  417,  will  assist  in  coming  to  an  under- 
standing of  the  system.  To  reduce  the  excessive  head  of  water  which 
would  result  if  no  break  were  made  in  the  circuit,  open  tanks  are  placed 
at  several  points,  underground  and  on  the  surface,  at  B,  D  and  E,  as 
indicated  on  the  section.  These  tanks  are  provided  with  ball  float  valves 
which  automatically  keep  them  full.  The  reservoir  marked  A,  situated 
on  the  original  hillside  at  the  south  end  of  the  opencut,  suppUes  water  to 
the  tank  B.     For  fire-fighting  between  the  450-ft.  level  and  the  574-ft. 
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level,  the  pressure  is  obtained  from  B,  which  is  situated  87  ft.  above  the 
430-ft,  level;  on  the  574-ft.  level,  therefore,  the  head  is  211  ft.  A  second 
reservoir  marked  C  stores  the  water  for  the  lower  levels.  It  supplies  a 
I'tnk  marked  D,  provided  with  a  float  valve,  which,  in  its  turn,  supplies 
:;!■  tank  E  on  the  650-ft.  level.  From  this  last,  the  water  is  drawn  for 
I  be  750-ft.,  the  85&-ft.  and  the  950-ft.  levels. 

One  great  advantage  of  using  the  air  pipes  is,  that  a  supply  of  water  is 
assured  at  every  working  place.  In  the  event  of  fire,  the  rock-drill  hoses, 
which  are  1  in.  in  diameter,  can  be  used  as  water  hoses.  To  supplement 
these  hoses  there  are  on  the  main  levels,  connections  to  the  standpipes  for 
2-in,  canvas  hoses.  Printed  directions  regarding  the  opening  and  closing 
(if  valves  are  posted  in  conspicuous  places,  so  that  the  uninitiated  may  be 
able  to  manipulate  them.  Once  the  water  is  turned  into  the  air  mains, 
ihe  valves  regulating  the  supply  of  air  in  its  ordinary  course  will  serve  to 
direct  the  water  to  wherever  it  is  needed. 


While  such  an  arrangement  as  this  would  be  dangerous  if  there  were 
a  possibility  that  men  might  be  cut  off  by  a  fire  in  such  a  way  as  to  be  left 
dependent  on  the  compressed  air  to  escape  suffocation,  the  layout  of  this 
particular  mine  renders  such  an  occurrence  exceedingly  unUkely.  The 
two  main  entrance  and  exit  shafts  are  at  the  extreme  southeast  end  of 
the  workings,  which  trend  in  general  northwest  and  southeast.  At  the 
far  northwest  end  of  the  workings,  a  ventilating  shaft  supplies  an  emer- 
gency exit.  It  is  considered  that  these  openings,  in  connection  with  the 
interlevel  winzes  and  ladderways,  reduce  to  a  minimum  the  pOBsibility 
of  trapping  and  suffocation. 

Sanitary  Fountain  Made  from  Cask  (By  E.  C.  Carter).— Fig.  418 
shows  the  water  casks  used  in  the  mines  of  the  Gold  Hill  &  Iowa  Mines 
Co.,  at  Quartzburg,  Idaho.  Small  wine  casks  are  used  for  this  purpose, 
and  furnish  a  sanitary  and  inexpensive  method  of  supplying  water  to  the 
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srent  parts  of  the  mine.     The  carmen  generally  send  these  kegs  to  ti 

Bce  with  the  first  car  out  on  each  shift,  thus  keeping  the  water  fredl 

.....  cool.     By  giving  the  keg  a  slight  slant  toward  the  front  sufficien 

is  obtained  to  drive  the  water  from  the  )^^-in.  pipe  until  the  keg  i 

ally  empty. 

m  it  were  found  that  the  arrangement  as  presented  offered  a  tempta 

on  to  suck  out  the  water  when  it  was  low,  a  head  could  be  obtained  a 

1  times  by  dropping  the  opening  below  the  bottom  of  the  barrel,  usLi^ 

ee  ells  instead  of  one.     If  this  were  done,  merely  opening  the  stopcooi 

would  always  insure  an  immediate  flow  of  watert — Editoh.) 


ifaiSi 
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Home-made  Shower  Bath  (By  E.  W.  R.  Butcher). — A  novel  shower 

bath  recently  constructed  by  the  volunteer  fire  department  of  the  Schley 
mine,  at  Gilbert,  Minn.,  contains  interesting  features  of  value  to  anyonv  I 
5  to  construct  a  shower  bath  at  small  cost.     The  hall  near  which  i 


the  men  carried  on  their  training  was  some  distance  from  the  mine,  and  it 
was  not  possible  to  use  mine  steam  for  heating  the  ehower-bath  water; 
consequently  .some  other  scheme  had  to  be  devised,  and  it  was  decided  to 
use  electric  current. 

A  small  building,  8X14  ft,,  situated  in  back  of  the  fire  hall,  had  been   • 
used  as  :i  woodshed;  it  was  cleaned  out  and  made  into  the  bathhouse.     A 
hol-wiitcr  tank  was  erected,  consisting  of  a  6-ft.  piece  of  old  I5-iii.  water- 
coluinii  pipe.     This  pipe  was  closed  at  both  ends  with  a  5^^-in.  piece  of 


r 
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nlate,  the  upper  end  being  braced  with  two  2J^-in.  angle  irons.  The 
itrangement  of  the  piping  is  self-explanatory  in  Fig.  419,  An  electric 
ijcating  coil  surrounds  a  1-in.  pipe.  This  pipe  is  covered  with  a  single 
layer  of  uncut  mica,  on  which  is  wound  the  heating  element,  consisting  of 
25  ft.  of  No.  22  Calido  Element  wire.  The  vertical  pipe  is  attached  to  two 
horizontal  nipples  with  Navy  ground-joint- union  connections  to  provide 
easy  access  to  the  tank;  the  nipple  connects  to  the  hot-water  tank.  A 
mixing  chamber  for  hot  and  cold  water  is  provided,  consisting  of  a  piece  of 
5-in,  pipe,  the  ends  of  which  are  closed  by  two  plates  welded  on.  The 
Mirinkler  of  the  shower  itself  was  made  from  a  Ifg-in.  copper  plate.  The 
■.I'per  part  was  cupped  out  and  the  lower  part  punched  thoroughly  with 
small  holes. 


.  419. 


Two  nibbing  appliances  were  made,  a  one-hand  and  a  two-hand.  The 
two-hand  was  made  from  J^-in.  flexible  shafting  and  the  one-hand  from 
f  J-in.  solid  shafting.  The  shafting  in  both  cases  was  strung  its  whole 
length  outside  the  handles  with  soft-rubber  washers  drilled  eccentric 
wLicb  gave  an  excellent  kneading  effect.  Towels  were  made  from  cement 
sacks  which  were  ripped  and  washed  thoroughly.  The  men  stated  that 
iLey  were  just  as  good  as  bath  towels. 

Removable  Chute-spray. — A  recent  act  of  the  Nevada  legislature 
made  it  compulsory  to  put  sprinkling  devices  on  all  underground  ore 
chutes  where  dry  and  dusty  ore  is  handled.  In  Fig.  420  is  shown  a  con- 
venient form  of  spray  in  use  at  the  Mason  Valley  mine  for  laying  the 
dust  when  loading  cars.     All  stoping  is  done  by  the  shrinkage  method  and 


as  large  boulders  are  unavoidably  covered  in  the  stopes,  frequent  biastin 
at  the  cbute  mouths  is  necessary;  the  spray  was  designed  to  meet  thi 
condition.  Water  is  piped  into  the  mine  through  a  I-in,  main,  and  a  1-ir 
pipe  ia  brought  up  beside  each  chute  to  a  height  of  4  ft.  To  this  pipe,  b 
suitable  fittings,  as  shown,  is  connected  a  }i-in..  globe  valve;  a  ^-ii 


rubber  host  and  then  the  spray  proper.  The  spray  consists  of  a  2-f 
length  of  1 2  "1  P'P^  plugged  at  one  end  and  perforated  by  small  hole 
placed  m  a  row  ind  at  1  m  spaces  To  the  apray  pif>e  is  bolted  tt 
hanger.  Thih  is  a  piece  of  1  X  H  in.  iron,  bent  to  fit  the  hook.  Tt 
hook  is  made  of  a  short  length  of  a  ^-in.  round  iron,  one  end  bent  at  rigl 
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ngles  and  flattened,  the  other  end  pointed  and  driven  into  a  wood  plug  in 
.  drill  hole  in  the  roof  of  the  drift.  The  flat  hook  and  the  fit  of  the  hanger 
irevent  the  spray  from  swinging,  so  that  the  water  is  always  thrown  in  the 
ight  direction.  This  spraying  device  is  simply  and  cheaply  constructed; 
he  water  can  be  easily  regulated  by  the  carman  and  is  always  directed 
0  the  right  spot;  the  spray  can  be  swung  to  one  side  when  it  is  necessary 
D  blast  the  chute,  and  the  hook,  the  only  part  liable  to  injury  by  blasting, 
an  be  easily  replaced. 


DKAINAGE  AND  VENTILATION 

Pun^  and  Parts— Air  Ufts— Sealing  <^  Watei^Ventilating  Dericas 

PUMPS  AND  PARTS 

Unwatering  Shaft  with  Horizontal  Torhlne  Pumps  (By  L.  C.  Moore). 

—The  Dexter  mine  7  miles  west  of  lahpeming,  Hi<^.,  was  shut  down  in 
1896  and  the  pumps  were  pulled  In  the  spring  of  1914  the  Cleveland- 
ClifFs  company  now  in  control  decided  to  uuwater  it  for  exploration 
purposes.  The  abaft  is  12  ft  loi^  and  3}^  ft.  in  Tninimnm  width  and 
dips  at  an  angle  of  54°  It  la  approximately  600  ft.  deep  on  iho  incline 
and  has  eight  levels     Most  of  the  wftter  enters  on  the  second  or  200-ft 
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level,  but  etroiitiH  uorc  encountered  also  on  the  third  and  seventh  levels. 
The  puinjHiit,  (quipiii  nt  i^htn  the  job  was  completed  consisted  of  one 
200-ft,  Ih'iiI  ItOd^il  pir  miimtt,  turbine  pump  and  two  400-ft.  head, 
3(H1-Kivl.  I'll'  II"  pump  with  motors  starting  boxes,  etc.,  complete. 
Ttie  moll  r-<  win  0  hp  2200-\olt  60-cyclc  machines,  interchangeable 
to  make  lln  lutfit  in  it  fit\iblc  The  shaft  pump  was  mounted  on  a 
skill,  lis  fill  w  n  in  I  ij,  l_  I  w  hilo  the  lead-covered  cable  reel  was  mounted 
on  ii  lijilitu  ki  1  ju  I  iboM  the  pump  The  smaller  reel  shown  contains 
the  duplex  li'li-phonc  wire,  one  telephone  being  placed  on  the  skid  and  one 
504 
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the  engine  house.  All  communication  and  signaling  were  carried  on 
with  the  telephone. 

Pumping  operations  started  May  3  and  the  mine  was  completely  un- 
watered  on  July  17.  When  the  200-ft.  level  was  reached  the  600-gal. 
pump  was  set  off,  a  300-gal.  pump  installed  in  its  place  and  the  work  in 
the  shaft  completed  with  the  latter.  The  third  pump  was  installed  on  the 
third  level  to  take  care  of  the  shaft  water  when  the  shaft  pump  got  be- 
yond its  head  and  eould  not  throw  to  the  surface.  The  incoming  water 
amounts  to  approximately  400  gal.  per  minute.  Storms  made  some 
trouble;  one  breakdown  of  the  transmission  line  caused  an  eight-hour  de- 
lay and  a  drowned  pump.  This  happened  on  a  Thursday,  but  by  the  next 
Monday  the  pump  was  recovered  and  the  motor  dried  out  and  back  in 
commission  again.  The  advantages  of  the  system  lay  in  the  ease  with 
which  the  pumps  handled  the  water  with  a  variation  in  head  from  50  ft. 
to  200  ft,;  the  low  head  room  required;  the  light  foundations  needed  for 
satisfactory  operation;  the  quick  changes  that  could  be  made  in  position; 
iind  the  reliabihty  of  the  turbino  pumps  under  all  conditions. 

Economical  Pump  Arrangement  (By  Howard  S.  Loe),— At  the  Rain- 
1k>w  mine  in  eastern  Oregon  it  became  necessary  to  provide  an  additional 
pump  to  take  care  of  extra  water  encoontercd  in  development  work-on 
Ihe  lowest  level.  In  order  to  be  able  to  handle  surges  of  water  and  still 
not  incur  the  expense  of  a  pump  with  a  capacity  inucl^  greater  than  the 
normal  Qow,  an  installation,  as  shown  in  Fig.  422,  was  devised  by  E.  A. 
Hamilton,  master  mechanic.  While  the  arrangement  is  not  entirely 
original,  it  may  be  of  interest  to  those  having  similar  problems  on  account 
of  its  low  initial  cost  and  its  operating  economy  as  regards  both  labor  and 
power. 

The  pump  already  in  use  was  an  Alberger,  four-stage  centrifugal,  with 
a  capacity  of  100  gat.  per  minute,  direct  connected  to  a  motor  with  a  speed 
of  3600  r.p.m.  This  pump  was  connected  to  storage  tanks  on  the  hjllside 
about  80  ft.  vertically  above  the  collar  of  the  shaft,  and  the  water  thus 
pumped  was  used  in  the  mill  or  allowed  to  overflow  to  waste.  The  new 
pump  is  a  Goulds  triplex  with  a  capacity  of  175  gal.  per  minute.  It  is 
connected  by  an  endless  balata  belt  to  a  2.5-hp.  motor.  In  order  to  place 
the  belt  and  motor  back  against  the  wall  and  out  of  the  way,  the  crank- 
shaft and  countershaft  were  turned  end  for  end.  An  idler  was  applied 
lo  the  top  or  slack  side  of  the  belt  to  give  greater  pulley  contact  and 
eliminate  vibration  due  to  belt  whip.  Both  the  pump  and  motor  were 
placed  on  wooden  foundations  to  save  the  cost  of  concrete.  The  sills 
were  well  braced  and  securely  bolted  and  there  is  no  appreciable  vibra- 
tion. The  motor  foundation  was  built  21  in.  higher  than  the  pump  foun- 
dation, which  will  permit  2f^  ft.  of  water  on  the  floor  of  the  station  before 

motor  is  submerged.     The  pump  was  set  above  the  sump  to  eUminate 
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unneoeasary  beuds  in  the  suction  and  make  it  as  short  as  poerible.  A  by- 
pass to  the  sump  and  a  check  valve  were  placed  in  the  dischai^  column 
of  the  triplex  pump  and  the  fiow  of  water  governed  by  an  angle  float- 
valve  in  the  bypass.  Between  the  two  sumps  there  is  a  ditch  2  ft.  deep 
and  the  float  works  within  this  range.  By  this  arrangement  the  centrifu- 
gal pump  can  never  be  without  water  and  only  the  excess  passes  throu^ 
the  triplex  pump.  It  would  have  been  possible  to  connect  both  pumps 
to  the  same  water  column,  but  as  there  was  already  another  column  in 
the  shaft  which  discharged  into  an  old  adit  about  160  ft.  vertically  below 
the  storage  tanks,  this  was  used.  Now  only  such  water  as  is  needed  in  the 
mill  is  pumped  to  the  higher  level;  the  excess  is  discharged  at  the  lower 
level,  thereby  saving  power. 

To  regulate  further  the  flow  of  water,  a  bulkhead  was  placed  in  the 
mun  crosscut  which  may  be  closed  when  the  power  is  off  or  when  it 
becomes  necessary  to  reduce  the  amount  of  water  entering  the  sump. 
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This  bulkhead  was  made  of  two  thicknesses  of  I-in.  lumber'and  provided 
with  a  felt  gasket  next  to  the  timber.  It  is  hinged  at  the  top  and  when 
cIowhI  may  he  fastened  with  bolts  and  wing  nuts.  A  6-in.  pipe  and  valve 
wen>  pn)vidcd  so  that  all  water  can  be  drained  before  the  bulkhead  is 
0IK>ihh1.  a  short  section  of  track  may  be  removed  when  the  bulkhead 
Ih  closed.  Wlicn  in  place  the  track  is  fastened  by  four  loose  pins.  By 
this  iii'r)uiK''nn>iit  the  flow  of  water  can  be  regulated  absolutely.  In 
(■use  iif  [Miwor  inlemiption  it  is  not  necessary  to  use  the  auxiliary  st«am 
Iiiiin|i  lo  keep  the  eleetrical  pumps  from  being  flooded  and  the  expense  of 
fui'l,  lii'i'itit-ii  and  pumpmen  in  these  emergencies  is  eliminated.  In  addi- 
linii  ti)  tliis  Hie  Iripit'x  sump  acts  &s  a  settling  sump  and  no  grit  can  enter 
Mil'  ci'iihifiit;!!!  pump.  With  the  float-valve  arrangement  the  water  is 
iiiiiiiilnini'd  lit  a  roiistant  level  and  no  pumpman  is  required. 

Homemade  Hand  Pump. — A  convenient  hand  pump  for  incidental 
Work  iiniuiid  a  mine  can  be  made  at  slight  expense.     Fig.  423  represents 
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such  a  pump,  using  a  2L^-in.  pipe.  The  puiup  in  its  simplest  form  will 
nol  suck,  but  the  plunger  must  work  in  the  water.  By  the  attachment  of 
:i  check  valve  at  the  bottom  of  the  pipe,  however,  a  suction  lift  could  be 
|j:i(i.  For  its  construction,  three  ^s^i^-  ''ods  are  welded  to  the  end  of  a 
s-in,  rod,  the  latter  of  the  same  length  as  the  pipt;  through  which  the 
pumping  is  to  be  done.  The  three  rods  are  turned  or  swaged  to  ^jg  in. 
at  the  lower  ends  to  pass  through  the  plunger  and  are  threaded.  The 
plunger  pieces  are  held  against  the  ^32-in.  collars  on  the  rods  by  nuts. 
The  plunger  consists  of  two  brass  disks  I4  in.  thick  with  a  piece  of  leather 
between.  The  lower  disk  fits  loose  in  the  pipe.  The  upper  disk  is 
slightly  smaller.  Thus  the  leather  will  have  a  slight  upward  turn  on  its 
edges  and  will  be  tight  in  the  pipe  when  the  plunger  rises  and  loose 
enough  when  it  descends,  to  permit  easy  working.  A  ?4-in.  hole  through 
the  plunger  is  covered  with  a  leather  flap  riveted  to  the  plunger  on  one  side 
and  weighted  down  with  a  brass  cap.     This  forms  the  working  valve. 


Hand-controlled   Compressed-air   Pumping   Barrel   (By  Arthur  0. 

Christensen) . — -The  homemade  arrangement  here  described  has  been 
found  useful  in  bailing  out  winzes  or  underhand  slopes  where  the  amount 
of  water  is  not  sufficient  to  pay  for  installing  a  pump,  while  the  lift  is  too 
high  to  bail  by  hand;  and  also  in  situations  where  a  pump  is  not  desirable 
because  of  blasting,  or  lack  of  room,  or  cost  of  moving  and  installing,  or 
because  none  is  to  be  had.  The  barrel,  rigged  as  illustrated  in  Fig. 
424,  can  readily  be  put  in  place  and  operated  with  the  same  air  and  even 
the  same  hose  as  is  used  to  run  the  drills.  Into  the  upper  side  of  the  bar- 
rel is  screwed  a  1-in.  nipple  which  has  a  1-in.  to  IJ-^-in,  bushing  for  a  hose 
spud.  Into  the  bottom  is  screwed  a  2-in.  nipple.  A  few  weights,  such  as 
pieces  of  track  rails,  drill  steel  or  tripod  weights,  are  bound  to  the  bottom 
to  act  as  ballast  and  sink  the  barrel,  thereby  hastening  its  filling. 

In  operation,  the  air-discharge  cock  is  opened,  allowing  the  barrel  to 
fill  and  sink.  As  soon  as  air  ceases  to  issue  from  this  cock,  it  is  closed  and 
the  compressed  air  ia  turned  on.  The  water  in  the  barrel  is  now  forced 
up  the  discharge  hose  until  air  begins  to  issue  with  the  water,  showing  the 
barrel  to  be  empty.     When  so  much  of  the  water  has  been  pumped  out 

Kt  the  barrel  no  longer  fills,  the  hose  is  unscrewed  from  the  top,  a  funnel 
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inaerted  and  the  laat  of  the  water  bailed  by  hand  into  the  barrel.  The  hose 
IB  then  screwed  on  again  and  the  apparatus  operated  aa  before.  The 
check  valve  between  tlie  barrel  and  the  discharge  is  not  necessary  unless 
thero  \a  a  possibiUty  of  the  discharge  line  siphoning  back  the  discharged 
Wftt«r  while  the  barrel  is  filling  again.  This  operation  might  be  made 
automatic,  but  a  regular  trap  or  ordinary  pump  would  be  more  service- 
able ill  such  a  case.  The  device,  lifting  water  30  ft.  with  an  air  pressure 
of  100  lb.  per  square*  inch,  and  an  average  difference  of  2  ft.  in  water 


levcts  liclweon  that  inside  and  that  outside  the  barrel,  should  handle  25 
til  HO  tJiLl.  piT  minute.  With  a  2-in.  discharge  pipe  or  a  10-ft.  submer- 
Hi'iH-c,  lliis  Idle  would  be  nearly  doubled. 

Cast-steel  Pump  Valve. — A  valve  designed  and  patented  by  J.  P. 
Mattlu-WM,  of  llic  Itogci-s-Brown  Ore  Co.,  is  illustrated  in  Fig.  425.  It 
wiiM  fcjuiiil  in  Iho  operations  of  this  company  on  the  Cuyuna  range  that 
the  Holid  rubber  Vidvtw  on  the  underground  pumps  were  expensive  in  the 
first  place  and  required  constant  changing.     The  new  valve  is  designed 
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to  consist  principally  of  steel;  a  casting  is  made  as  light  as  possible  by 
being  built  in  skeleton  form  and  reinforced  with  ribs  and  two  circular 
grooves  arc  left  to  receive  packing  rings  of  rubber  or  other  available 


material.  The  packing  soon  wears  flush  with  the  steel  and  thereafter 
wear  on  the  whole  valve  is  much  slower.  The  arrangement  obviously 
saves  rubber  in  the  first  place  and  also  gives  the  valve  a  longer  life.  It  is 
stated  to  be  eminently  satisfactory  in  service.     The  valve  illustrated  is 


for  the  smalk-r  type  of  Prescott  pump  used  by  the  company;  for  the 
larger  purap,  however,  the  only  change  is  in  the  dimensions. 

Suction  for  Station  Pump  (By  H.  L.  Botsford). — Fig.  426  shows  a  suc- 
tion for  a  24-40-7   X   36-in.  pumping  engine.     The  area  of  the  )^-in. 


510 


DETAILS  OF  PRACTICAL  MINING 


holes  is  five  times  the  area  ot  the  pipe.  The  capacity  of  the  pump  is 
1200  gal.  per  minute  or  600  gal.  for  each  side.  This  requires  a  vdocity  of 
150  ft.  per  minute  in  the  suction  pipe,  and  of  30  ft.  per  minute  throm^ 
the  ^-in.  holes.  It  is  good  practice  in  the  design  of  piimp  suction  tb  limit 
the  velocity  to  200  ft.  per  minute  and  to  make  it  less  than  that  if  the  pipe 
is  longer  than  25  ft.,  or  has  many  elbows. 


AIR  LIFTS 

Combination  Pump  and  Air  Lift  (Power). — ^An  extremely  ingenious 
method  of  connecting  an  air-actuated  mine  pump  is  illustrated  in  Hg. 
427'.  The  device  was  installed  to  eliminate  freeang  troubles  in  the  ex- 
haust passages.  It  was  not  practicable  to  reheat  the  air;  so  the  connec- 
tions shown  in  the  illustrations  were  made.  The  pump  was  a  12  and 
6  X  13-in.  machine,  working  against  a  400-ft.  head  under  an  air  pressure 
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FIG.   427. — PUMP    EXHAUSTING   INTO   DI8CHAB0B   COLUMN. 

of  90  lb.  The  exhaust  was  piped  to  a  receiver  made  of  an  8-in.  by  4-ft. 
pipe.  A  connection  A  was  provided  for  exhausting  into  the  open  if  de- 
sired. The  receiver  was  connected  to  the  discharge  B  of  the  pump,  and 
in  this  connection,  a  check  valve  was  set  to  prevent  the  return  of  the 
water  to  the  air-end  of  the  pump.  The  air  working  in  the  pump  cylinder 
nonexpansively  left  the  cylinder  at  approximately  90  lb.  It  was  thus 
able  to  force  its  way  into  the  pump  column  provided  this  was  not  filled 
to  a  point  to  produce  a  head  greater  than  90  lb.  Once  mixed  with  the 
water,  the  air  acted  like  an  air  lift,  forming  a  mixture  in  the  pump  column 
much  lighter  than  water,  expanding  in  its  upward  course  and  assisting 
in  raising  the  water.  With  the  proportions  of  the  air  end,  the  water  end 
and  the  lift  here  given,  there  could  be  no  further  possibility  of  the  air  not 
being  able  to  exhaust  against  the  pressure  of  the  discharge  column. 

The  freezing  difhculty  was  effectually  overcome,  but  the  idea  would 
seem  to  be  eai)able  of  more  important  development.     A  mine  pump 
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with  cylinder  ratios  designed  for  a  certain  lift  could  have  ite  possible  lift 
thus  increased,  something  often  desirable  where  sinking  pumps  must  be 
adopted  for  station  work.  Furthermore,  a  permanent  installation  could 
be  designed  with  the  ratio  of  the  cylinder  diameters  so  adjusted  to  the 
lift  and  quantity  of  water  to  be  handled,  that  the  air  should  be  ex- 
hausted at  the  discharge  end  of  the  pump  column  at  atmospheric  pressure 
and  be  made  to  do  all  the  work  possible,  thus  utilizing  all  the  potential 
enei^  in  the  compressed  air. 

Air  Lifts  for  Shaft  Unwatering  (By  Arthur  O.  Christensea). — A  shaft 
can  usually  be  unwatered  more  quickly  and  cheaply  with  an  air  lift  than 
with  pumps.  It  is,  therefore,  advisable,  before  allowing  a  mine  to  flood, 
to  connect  the  air  line  to  the  discharge  of  the  pump  line  as  near  the  bottom 
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erf  the  shaft  as  possible,  preferably  a  few  feet  above  the  pump,  as  indicated 
in  Fig.  428.  If  there  is  a  tee  where  the  line  joins  the  pump  this  should  be 
left  open.  If  there  is  not  a  tee,  the  line  should  be  disconnected  from  the 
pump.  To  start  unwatering,  compressed  air  is  simply  turned  into  the 
air  line  and  the  pump-discharge  line  begins  to  work  as  an  air  lift.  The 
diameter  of  the  air  line  where  connected  to  the  water  pipe  should  be  about 
one-fourth  the  latter.  Even  if  the  pump  is  one  which  can  be  started 
while  drowned,  so  that  an  air-lift  attachment  seems  unnecessary,  still 
it  is  desirable  to  have  the  connection  made  as  described,  for  there  is  no 
knowing  how  long  the  pump  may  be  submerged  or  whether  it  will  work 
when  the  air  supply  is  turned  on.  In  such  a  case,  however,  it  is  not 
necessary  to  make  any  opening  in  the  discharge  Une,  since,  if  the  air  lift  is 
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to  operate  without  the  pump,  it  can  suck  water  through  the  pump  valves. 
Both  lift  and  pump  can  be  used,  one  helping  the  other,  llie  air  lift  re- 
lieves the  pump  of  a  portion  of  its  work  by  diminishing  the  head  in  the 
dischargei  or,  looking  at  it  from  the  opposite  standpoint,  the  pump  aids 
the  lift  by  suppl3ring  its  suction  end  with  water  at  a  pressure  which  may 
be  greater  and  cannot  be  less  than  would  be  the  case  were  the  pump  not 
to  act.  Conversely  if  it  is  found  that  a  pump  is  not  able  to  lift  its  water 
to  the  point  of  discharge,  the  suction  end  being  all  right,  a  small  amount 
of  air  admitted  to  the  discharge  line  just  above  the  pump  will  cause  it 
at  once  to  speed  up. 

In  most  cases,  however,  it  is  too  much  to  expect  a  retiring  noianage- 
ment  to  leave  a  mine  in  such  shape  that  it  is  necessary  only  to  start  up 
the  compressor  in  order  to  unwater  the  property.  The  question  is  how 
to  unwater  the  shaft  as  it  stands.  Frequently  there  is  a  pipe  line  run- 
ning straight  down  the  shaft.  Whether  the  bottom  of  this  be  open  or 
closed,  and  whether  there  be  a  pump  attached  or  not,  the  air  lift  can  be 
operated,  so  long  as  the  line  is  straight  enough  to  allow  a  pipe  to  be  run 
down  the  inside.  Fig.  428  represents  the  lower  end  of  the  inner  pipe. 
If  no  return  elbow  is  at  hand,  two  elbows  connected  by  a  dose  nipple  will 
answer.  The  noiile  is  made  by  heating  one  end  of  a  short  pipe  and  forg- 
ing it  down  to  about  three-fourths  or  one-half  its  original  diameter.  This 
arrangement  can  suck  water  through  a  drowned  pump,  although,  of  course, 
not  so  readily  as  if  there  were  no  such  obstruction.  Where  a  suitable 
pipe  is  in  the  shaft  but  is  dosed  by  a  valve  or  otherwise,  a  charge  of 
dynamite  can  l>o  lowered  by  a  small  pipe  within  the  larger,  and  the  charge 
oxpKxloil  by  oleotricity — one  ordinary  dry  cell  will  set  oflf  an  exploder — 
thus  bn\ikiiig  the  pipe.  The  sa\'ing  by  using  an  air  lift  for  the  job  is 
assununl  to  lx>  more  than  the  cost  of  repairs  to  the  pipe  line  later  on. 

In  oaso  no  suitable  pipe  for  the  water  discharge  is  found  in  the  shaft, 
a  simple  air  lift  can  Ih^  dropped  down  a  vertical  shaft  or  can  be  lowered  in 
an  inrlintnl  shaft  either  on  the  truck  or  simply  on  a  plank  laid  across  the 
rails.  .\  2-in.  and  a  1-in.  line  make  a  convenient  size  for  such  a  lift,  as 
is  shown  in  Fi*;.  42S.  At  intervals  of  from  15  to  30  ft.  the  two  lines  are 
strapiHHl  tojiether  as  indicated.  This  arrangement  will  operate  either 
verlioallv  or  on  an  ineline.  As  soon  as  it  is  noticed  that  the  ratioof  water 
to  air  Ivinj;  ilisv'harci\l  lias  decreased  considerably,  the  lift  must  be  sub- 
lucrccvl  itio:c.  i^r,  if  this  is  not  [x^ssible,  the  height  of  its  discharge  must 
Iv  ili:ni:iisi\cvi  1\\  insTallini:  a  pump  as  near  the  water  as  possible  to  throw 
the  w.itcr  !':v^!n  tl.c  *::':  :o  the  surface.  With  100  lb.  of  air  pressure,  such 
a  hu  :\s  i:\viiv'atcvi  0:1::  raise  water  200  ft.  with  a  20-ft.  submergence,  or 
can  lit:  Th^  i:  \\i:h  almost  no  submergence  at  all.  The  air  issuing  from 
the  r.v^  :c  --< '. \  v  s  as  an  ejector  to  suck  up  and  carry  the  water  along  with 
\{       \[\  ::::-  oa::  Iv  coininnindeJ  to  raise  water  any  heights  with  any 
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submergence,  down  to  almost  nothing,  but  in  general  a  pump  is  preferable 
to  Buch  a  complicated  arrangement. 

^-inch  Pipe  for  Air-lift  Sump  (By  M.  J.  McGill).— While  sinking 
&t  the  Silver  King  Consolidated,  trouble  was  had  from  a  small  flow  of 
water,  about  15  gal.  per  minute,  from  the  1100-ft.  station  and  about  one 
set  below.  Instead  of  installing  a  pump,  it  was  decided  to  rig  an  air  lift. 
The  water  had  to  be  pumped  to  a  winze  about  1800  ft.  in  from  the  shaft, 


■m 


na.  429. — conbtritction  c 


OF  VALVEB. 


the  winze  collar  being  about  20.5  ft.  above  the  station  level.  In  the 
shaft  34  ft.  of  6-in.  pipe  was  hung  from  a  point  one  set  below  the  station 
and  blanked  at  the  lower  end  except  for  a  1-in.  drain  with  a  gate  valve. 
Within  4  in.  of  the  end  of  some  2-in.  pipe,  several  J^-in.  holes  were 
drilled,  and  just  above  this  a  K-in,  nipple  with  an  ell  on  each  end  was 
tapped  in.  In  the  outside  ell  a  )^-in.  pipe  was  screwed.  The  M-i"- 
and  the  2-in.  pipes,  bound  together,  were  lowered  into  the  6-in.  pipe. 
The  M-in.  was  connected  to  the  compressed-air  line,  compreasor  pressure 
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being  100  lb.;  the  2-iD.  pipe  was  connected  to  an  old  2-in.  air  line  wfaid 
led  to  the  winze.  At  about  100  ft.  in  a  tee  was  put  in  on  the  2-in.  lini 
and  a  valve  to  relieve  the  air  pockets.  The  flow  of  water  was  directe( 
into  the  6-In.  pipe.  With  the  air-inlet  valve  open  about  one-sixth  of  I 
turn,  the  water  kept  about  14  in.  below  the  top  of  the  6-in.  pipe,  except 
when  the  miners  turned  on  the  air  to  blow  smoke  from  the  shaft  bottom. 

SEALING  OFF  WATER 

Built-up  Iron  Water  Door  (By  R.  R.  Heap).— The  draining  of  ai 
run  near  Miami,  Okla.,  involved  the  uae  of  a  biilkhcad  door  to  control  the 
flow  of  water  to  the  pump.  This  door  is  illustrated  in  Fig.  429.  The 
drainage  head  was  50  ft.,  and  the  door  was  built  to  withstand  a  pressiu*  is 
excess  of  requirements,  which  gave  it  extreme  solidity  of  construction. 
Its  width  and  height  were  determined  by  the  opening  necessary  f(H 
tramming  the  ore  to  the  shaft,  at  least  5  ft.  6  in.  in  height  and  4  ft.  i 
width.  The  Webb  City  and  Carterville  Foundry  &  Machine  Works  o( 
Webb  City,  Mo.,  made  the  plans  and  built  the  door.  It  weis  considered 
safest  to  regulate  the  volume  of  water  flowing  to  the  pump  by  means  of  a 
series  of  valves  in  the  door,  which  were  more  than  sufficient  in  total  area 
to  pass  the  entire  volume  of  water;  it  would  not  have  been  advisable  t 
regulate  the  volume  of  water  by  opening  the  door  to  any  required  width. 
The  drawings  show  the  construction  and  installation  so  clearly  as  to 
require  pointing  out  only  its  most  important  features. 

The  door  and  frame  were  installed  in  shale.  They  were  both  made  of 
heavy  boiler  iron  with  all  joints  securely  riveted  in  place.  The  contact 
joints  were  beveled  and  hoed  with  a  metaUic  packing.  To  insure  that 
the  setting  of  the  frame  should  be  watertight,  the  drift  at  the  point  of 
installation  was  enlarged  by  cutting  a  space  4  ft.  deep  and  4  ft.  wide  on 
both  aides  of  the  drift  in  the  floor  and  in  the  back  as  shown  in  Fig.  430. 
A  set  of  timbers  was  then  put  up,  to  which  the  frame  was  bolted  level,  and 
the  open  4-ft.  spaces  were  filled  in  with  a  rich  mixture  of  concrete,  flush 
with  the  top  of  the  sill,  with  the  insides  of  the  posts  and  with  the  bottom 
of  the  cap.  The  further  precaution  was  taken  of  extending  the  concreta 
filhng,  flush  with  the  insides  of  the  timbers,  for  two  sets  in  front  and 
behind  the  door  frame.  The  trackway  through  the  door  was  made  in  » 
removable  section,  the  3  X  6-in.  ties  being  fitted  into  daps  cut  out  of  the 
sills,  so  as  to  make  a  close  joint  and  one  easily  and  quickly  removable. 

Two  6-iii.  and  one  3-in.  iron  body,  brass  mounted,  wedge-pattern  gal« 
valves  were  screwed  into  flanges  riveted  to  the  inside  of  the  door,  using 
nipples  just  long  enough  to  give  room  for  the  valve  wheels.  At  the  bot- 
tom a  sHde  door  was  installed,  arranged  to  be  opened  and  closed  by  means 
of  a  heavy  air-drill  square-threaded  feed  screw  and  nut,  the  nut  tightened 
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on  the  screw  by  a  ^s-i"-  setscrew  and  held  in  place  in  a  slot  2J^  in.  wide. 
The  drawing  showa  the  slide  door  tightly  closed.  Its  maxiniuni  opening 
givea  a  space  6X12  in,,  more  than  sufficient  with  the  3-in.  valve  to  pass 
the  entire  flow  of  water. 


The  door  was  held  tightly  closed  with  a  1-in.  turnbuckle  rod,  fastened 
with  an  eye-bolt  on  one  end  to  a  post  of  the  third  set  back  and  at  the  other 
end  to  the  door  with  a  heavy  clevis  of  l}4-io.  round  iron.     This  clevis  was 
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mme,  shown  on  the  left  and  right  respectiveJy  of  Fig.  431,  were  designed 
lot  use  by  the  Alvarado  Consolidated  Mines  Co.,  in  Parral.  One  in  usft 
[inder  a  head  of  75  ft,  of  water  is  quite  tight  and  others  were  to  be  installed 
to  resist  heads  of  125  to  140  ft.  For  these  greater  heads  it  is  advisable  to 
reinforce  the  frame  with  stay-bolts  to  the  roof,  floor  and  walls  of  the  drift. 
It  is  estimated  that  the  door  will  resist  a  pressure  of  100  lb.  per  square 
inch.  The  door  was  cast  at  the  local  foundry  in  one  piece,  the  frame  in 
two  pieces.  The  dimensions  are  as  shown  and  the  estimated  weight  is 
2840  lb.  for  all  the  pieces.  The  pieces  of  the  frame  are  planed  where  the 
flanges  meet  and  are  bolted  together.  In  one  of  the  lower  corners  a 
round  flange  is  cast  on  with  a  G-in,  opening  for  wat«r  discharge.  The  door 
is  self-sealing,  there  being  no  provision  for  holding  it  against  the  frame 
other  than  the  pressure  of  the  water.  For  this  purpose,  the  faces  of  both 
frame  and  door  are  planed,  and  a  J^-in.  groove  J-4-in.  deep  is  planed  in  the 
face  of  the  door  to  take  Ja-'o-  square  canvas  packing.  To  enable  the  door 
to  come  to  a  proper  seating,  the  hinges  are  made  with  links  of  5'4-iii- 
pUt-e,  as  shown,  giving  some  play.  To  set  the  frame  in  the  drift,  a  small 
recess  in  the  rock  is  cut  on  all  four  sides  and  the  frame  held  in  this  with 
concrete.  In  cutting  this  recess,  great  care  should  be  taken  in  blasting 
and  all  loose  pieces  removed  in  order  to  prevent  leakage.  Sufficient  room 
should  also  be  cut  out  in  the  back  to  allow  the  concrete  to  be  easily 
tamped  into  place  on  the  top  of  the  frame. 

Concrete  Bulkhead  Under  200-lb.  Head  {Bull.,  American  Institute  of 
Mining  Engineers). — At  the  Hibernia  magnetite  mine  in  New  Jersey,  it 
was  found  desirable  to  separate  the  old  workings  from  the  new  and  to 
allow  the  former  to  fill  with  water  to  the  8.50-ft.  level.  For  the  16th  level, 
a  truncated- wedge  dam  was  adopted.  The  pressure  side  of  the  dam  is  of 
greater  area  than  the  back,  so  that  the  resultant  action  is  similar  to  driv- 
ing the  wedge.  By  cutting  generous  skewbacks  in  the  walls,  roof  and 
floor,  this  becomes  in  reahty  an  invisible  arch.  The  wedge  feature  tends 
to  compress  the  materials  in  the  bulkhead,  thereby  adding  to  its  imper- 
liousness.  Concrete  was  chosen  as  the  material.  To  lessen  the  labor 
and  simplify  form  construction,  straight  forms  were  placed  on  both  the 
front  and  back  of  the  dam,  making  the  arch  invisible.  As  ordinary  con- 
crete is  not  impervious  under  a  head  of  200  lb.,  it  was  decided  to  water- 
proof the  concrete  by  facing  the  entire  pressure  side  with  a  3-in.  layer  of 
"Imper^'ite,"  a  waterproofing  compound.  This  facing  was  carried  up 
with  the  concrete  to  insure  a  perfect  bond.  A  manway  through  the  dam 
was  provided  to  permit  inspection  or  repairs. 

The  relative  positions  of  an  old  bulkhead  and  the  new  bulkhead  are 
shown  in  Fig.  432.  The  old  bulkhead  leaked  to  the  extent  of  about  16  gal. 
per  minute.  The  five  pipes  through  it  permitted  pumping  to  the  surface 
the  water  from  behind  it.     The  new  bulkhead  was  designed  to  continue 
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thiB  function  of  drainage  if  it  were  necessary,  and  hence  prolongations  of 
the  pipes  were  carried  through  it.  The  horizontal  rails  used  for  rein- 
cement  were  curved  to  the  radius  of  the  invisible  arch.  Great  care  was 
1  thoroughly  to  coat  all  metal  surfaces  with  mortar.  A  manway 
nape  was  provided  through  the  bulkhead.  It  was  decided  to  use  a  1:2:4 
ixture.  The  cement  was  Atlas  portland;  a  local  sand,  carrying  less 
n  3  per  cent,  of  foreign  matter,  was  obtained;  the  broken  stone  was  a 
leisa,  the  result  of  former  milling  operations. 
In  drilling  the  recesses  for  the  bulkhead,  care  was  taken  to  point  the 
files  so  that  the  excavation  would  coincide  with  the  design  in  form  and 
mensions.  At  a  distance  of  25  ft,  from  the  old  dam,  holea  36  to  39  in. 
k  length  and  spaced  1  ft.  apart  were  drilled  in  the  sides,  roof  and  floor, 
I  right  angles  to  the  course  of  the  drift,  using  sloping  and  hand  drills, 
rty-five  feet  from  the  old  bulkhead,  a  scries  of  holes  4  ft.  in  length  and 
1  1  to  IJ^  ft.  apart  were  placed  slanting  to  conform  approximately 
h  the  inclinations  of  the  skewbacks.  These  holes  were  burdened  with 
My  about  1  ft.  of  ground.  Under  ordinary  conditions,  longer  holes 
bald  have  been  drilled,  but  the  proximity  of  operating  pumpa  made 
.ordinary  precautions  necessary  for  their  protection  during  the 
loting.  A  group  of  six  holes  was  shot  at  a  time.  A  third  series  of 
Ides  was  drilled  slanting  to  conform  with  the  deeper  portions  of  the 
When  bla.sted,  this  series  broke  evenlya  t  the  line  of  the  3-ft. 
!  first  drilled,  and  the  resultant  recess  conformed  almost  exactly  to 
9  figure  determined  upon,  while  the  total  excavation  agreed  with  the 

B  of  60  yd. 

The  materials  required  were  stored  close  to  the  shaft  collar.  Due  to 
J  lack  of  space  on  the  level,  the  matter  of  delivering  the  materials 
Jiout  interrupting  work  was  troublesome.  Sand  and  stone  were 
iked  on  the  surface.  The  empty  bags  produced  as  the  cement  was 
]  augmented  the  200  old  cement  bags  purchased  for  the  sacking,  A 
.1  night  crew  lowered  much  of  the  material  required  for  the  next  day's 
wk.  The  10  curved  rails  were  bent  on  the  surface  over  a  14-ft.  radius. 
e  bulkhead  forms  were  built  of  2-in.  undressed  lumber,  with  6-  to  10-in. 
ind  posts  for  studding  and  braces.  The  forms  were  thoroughly  braced 
I  were  wired  to  stiffen  thera.  The  interior  faces  of  the  forms  were 
covered  with  tar  paper,  and  the  junction  of  the  forms  with  the  rock  was 
plastered  with  a  1:1  cement  mortar  on  all  sides.  The  pressure-side  forma 
were  carried  to  the  roof  of  the  level  at  once,  but  did  not  extend  into  the 
recess.  The  recess  was  thoroughly  cleaned  of  loose  rock  and  washed 
down,  and  all  the  reinforcing  material,  the  pipes  and  the  manway  were 
placed  in  position  before  the  concreting  was  started.  The  floor  and  sides 
of  the  recess  were  plastered  with  a  1 : 1  cement  mortar  before  placing  the 
concrete. 
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A  batch  of  concrete  contained  %  cu.  yd.  The  sand  was  f 
the  mixinR  platform  and  the  heaps  flattened  down.  On  this  was  emptied 
the  cement,  and  these  two  materials  were  thorouglily  mixed  and  flattened 
out  before  receiving  the  stone.  This  mixing  took  place  about  12  ft.  from 
the  front  form  of  the  bulkhead.  Enough  water  was  used  to  make  a  wet 
mixture.  Two  men  did  the  first  mixing  and  turned  the  mass,  then  passed 
it  on  to  the  next  two,  who  again  turned  it,  passing  the  finished  concrete 
to  the  last  two  men  at  the  mixing  board.  These  men  shoveled  directly 
into  the  form.  In  this  manner,  while  each  two  men  received  a  short  rest 
of  a  few  minutes  between  batches,  fresh  material  was  being  placed  on  the 
starting  end  of  the  mixing  platform  while  the  men  nearest  the  form  were 
still  disposing  of  the  concrete  mixture.  This  also  insured  a  thorough 
mbcing.  One  man  remained  in  the  form  to  level  off  each  batch.  The 
beat  day's  work  consisted  of  placing  12  yd.  of  concrete.  The  water- 
proofing compound  was  carried  upasa3-in.  facing,  level  with  the  concrete. 
An  even  thickness  of  the  waterproof  layer  was  maintained  by  the  use  of 
three  forma  of  a  ?^4-in.  plate,  6  ft.  long  by  6  in.  wide,  fitted  at  the  upper 
corner  with  3-in.  spreading  bolts.  These  forms,  placed  across  the  entire 
width  of  the  face,  were  raised  3  to  4  in.  at  a  time,  and  enough  concrete  waa 
then  shoveled  against  them  to  keep  them  in  place.  The  almost  semi- 
liquid  waterproofing  compound  was  mixed  on  the  level  and  was  carried 
to  the  forms  in  buckets.  Before  leaving  at  night,  sharp  stones  of  about 
100  lb.  weight  were  set  at  least  6  in.  apart  in  the  concrete  mass.  This 
made  a  strong  bond,  and  before  concreting  the  next  day,  this  rough 
surface  was  freshly  plastered  with  a  thin  1 : 1  mortar.  As  the  roof  was 
reached,  false  forms  were  placed,  and  the  work  was  finally  finished  ia 
tightly  bonded  dovetailed  blocks.  Throughout  the  work,  the  leakage 
from  the  old  dam  passed  through  the  2-in.  drain  pipe  of  the  bulkhead. 

Seven  2-in.  grout  pipes,  four  on  the  pressure  side  and  three  on  tha 
opposite  side,  were  placed  in  the  concrete  as  the  work  nearcd  completion. 
They  were  all  placed  near  the  roof  and  directed  to  the  places  most  diffi- 
cult to  fill  with  concrete.  As  the  work  had  to  be  hurried,  but  a  day  and 
a  half  elapsed  after  completion  of  the  cement  work  before  grouting  was 
begun.  The  grout  consisted  of  one  and  one-half  parts  of  sand  to  one  part 
of  cement  made  fluid  with  water-dissolved  "Impervite."  A  mine-made- 
grout  gun  was  used  and  the  grout  was  farced  successively  into  the  several 
pipes  by  means  of  air  under  the  pressure  of  85  lb.  per  square  inch.  When 
the  grout  was  forced  through  the  different  pipes,  its  ejection  through  tha 
other  pipes  indicated  that  the  greater  voids  were  filled.  As  the  gun  con- 
nections were  changed,  those  pipes  giving  the  greatest  discharge  were 
plugged,  and  the  discharge  was  finally  limited  to  one  pipe.  This,  too, 
was  filled  and  plugged.  The  fir.'^t  day's  grouting  was  allowed  to  set  over 
night,  and  the  following  day  all  the  pipes  were  again  tested.     This  tima 
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there  was  no  communication  between  the  pipes,  and  as  little  or  no  grout 
could  be  forced  into  any  one  of  the  pipes,  the  grouting  waa  considered 
most  satisfactory.     For  three  weeks  the  new  bulkhead  did  not  receive 
any  load.     During  this  time  the  2-in:  drain  pipe  was  left  open.     The 
bulkhead  was  tested  by  pumping  water  up  to  the  pressure  of  160  lb. 
into  the  space  between  the  old  and  the  new  bulkheads  through  the  2-in. 
drain  pipe.     The  results  were  entirely  satisfactory;  the  total  seepage 
amounted  to  only  j.2  gal.  per  minute  at  first,  and  this  small  leakage  sub- 
sequently stopped  almost  completely. 

A  cheap  class  of  labor  was  employed  exclusively,  the  men  receiving 
$2  per  10-hr.  shift.     Following  ia  a  table  showing  the  cost  of  the  work. 
The  interference  caused  by  the  necessity  of  keeping  two  large  pumps  in 
operation  within  50  ft.  of  the  bulkhead  was  perhaps  the  greatest  cause 
for  the  high  coat.     The  labor  cost  of  lowering  materials  was  also  high. 
Sdmmabt  of  CosTa 

Toul 

Pxr  =u.  yd. 

»790.00 
130.00 
50,46 
503.88 

J13.17 
2.17 

0.84 
8.38 

Totals.      

SU74.34 

S24.G0 

Plugging  Water  Channels  into  Mine  (By  J.  E.  Reno).— The  Little 
Mary  mine  is  situated  on  a  flood  plain  of  the  North  Fork  of  Spring  lliver, 
3  miles  northwest  of  Neck  City,  Jasper  County,  Mo.     The  mill  was 
erected  and  started  to  operate  in  the  summer  of  1910;  mining  was  carried 
on  successfully  until  some  time  in  March,  1911,  when  the  river,  through 
sink  boles  in  its  bottom  and  a  solution  channel  following  the  contact  of 
the  shale  and  limestone  as  indicated  on  the  map,  Fig.  433,  broke  into  the 
mine  workings.     The  water  came  into  the  workings  from  all  sides  and 
its  volume  was  so  great  that  the  mine  was  flooded  and  work  had  to  be 
abandoned  until  the  high  water  in  the  river  subsided,  when  various 
schemes  for  stopping  up  the  sink  holes  were  tried.     A  drought  of  about 
four  months'  duration  followed  the  wet  period  and  while  the  river  was 
extremely  low  coffer-dams  of  burlap  sacks  filled  with  soil  from  the  river 
bank  were  built  around  the  sink  holes.     The  holes  were  then  filled  with 
hay  and  dirt  and  covered  with  boulders.     During  this  time,  June  1  to  17, 
the  mine  was  dewatered.     The  channel  had  still  not  been  closed,  since 
muddy  water  came  into  the  mine,  and  it  waa  evident  that  dirt  was  not 
the  material  with  which  to  choke  off  the  water.     It  was  next  attempted 
to  seal  the  sink  holes  with  rock  and  concrete,  but  in  August  when  another 
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flood  came,  new  sink  holes  developed  and  the  water  flow  into  the 
for  about  two  months  was  as  heavy  as  ever.  In  the  meantime  more 
pumps  were  installed,  capable  of  handling  the  water,  which  had  increased 
from  700  to  about  3000  gal.  per  minute.  For  two  weeks  more  the  former 
methods  were  fried  at  a  further  cost  of  $1000,  but  without  success. 

The  plan  waa  then  devised  of  running  a  tailing  flume  from  the  mill 
to  the  river,  a  distance  of  600  ft.,  and  extending  it  to  the  various  sink 
holes.  This  cost  $600  but  did  away  with  carting  the  tailings.  The 
tailings  contained  a  good  deal  of  cementing  material  and  were  found  to  be 
a  cheap  and  efficient  material  both  for  the  coffer-dams  and  for  filling  the 


sink  holes.  In  two  hours  after  the  tailings  had  been  turned  into  thfl 
holes  the  water  had  been  cut  down  to  the  normal  flow  of  700  gal.  i 
minute.  AVhen  nearly  filled,  boulders  were  piled  on  the  taihngs  up  to  the 
level  of  the  bottom  of  the  river  to  serve  as  ballast  and  keep  the  river  from 
washing  out  the  tailings.  Three  other  breaks  in  the  river  at  different 
periods  were  stopped  in  the  same  manner,  and  the  river  permanently- 
choked  off. 

VENTILATING  DEVICES 

Pressure  Ventilation  in  Cripple  Creek  (By  S,  A.  Worcester). — Th« 

pressure  system  of  ventilation  consist.^  of  simply  sealing  or  bulkheading 
the  mine  practically  aii'-tight  and  forcing  in  air  under  what  pressure  ii 
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necessary  to  expel  mine  gas  through  a  fissured  formation.  Low  pressures 
only  are  used,  up  to  3  oz.  per  square  inch  and  are  obtained  by  means  of 
a  jet  or  a  fan.  The  pressure  system  is  applied  in  the  Cripple  Creek  dis- 
trict where  many  of  the  mines  are  seriously  affected  by  the  escape  of  gas, 
consisting  largely  of  COs,  from  the  rocks. 

Some  ingenuity  and  eare  arc  required  in  selecting  the  point  of  installa- 
tion for  the  fan  or  jet  and  in  shutting  off  free  escape  of  the  air  through  mine 
workings.  Thus  at  the  Conundrum  mine  a  short  drift  GHT,  Fig  434, 
connecting  the  main  shaft  with  the  Gold  Hill  tunnel,  was  first  selected 
for  the  fan.  It  was  found,  however,  that  gas  issued  from  the  Gold  Hill 
tunnel  and  mixed  with  the  air  which  was  being  forced  into  the  mine 
The  fan  was  therefore  moved  to  a  chamber  EB  cut  la  the  Conundrum 
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adit  at  the  entrance  bulkhead  This  fan  has  a  56-in.  blast  wheel,  a  30- 
sq  m  discharge  opening,  runs  at  340  r.p.m,,  is  driven  by  a  15-hp.  motor 
and  operates  for  about  eight  and  one-half  hours  daily.  In  the  Midget 
nune  a  set  of  doors  was  first  placed  in  the  vertical  shaft  at  D,  20  ft.  below 
the  shaft  mouth  ind  the  manway  MW  was  Uned  with  l-in.  boards  bat- 
tened with  canton  flannel  soaked  in  P.  &  B,  paint.  This  made  a  wind  trunk 
from  the  blower  through  the  door  frame  "bulkhead.  The  air  was  found 
to  short-circuit  through  old  stopcs,  which  could  not  easily  be  shut  off. 
Therefore  the  fan  was  moved  to  D2  and  the  wind  trunk  extended  to  that 
point.  The  fan FS&&  converted  steel-plate  exhauster  with  one  side  inlet 
and  us  set  directly  over  the  manway.  It  has  a  66-in,  blast  wheel  and 
a  36-sq,  in,  discharge;  it  is  driven  at  400  r.p.m,  by  a  20-hp.  motor. 
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At  the  Conundrum  mine  two  worked-out  stQpes  partly  filled  with  fine 
rock  connected  with  the  Midget.  The  air  passed  freely  through  these, 
and  the  bulkheads  A  and  B  did  not  stop  leakage  to  the  Midget.  Calking 
with  oakum  between  the  round  lagging  at  C  and  D  did  not  stop  the  leak- 
age although  it  absorbed  much  P.  &  B.  paint.  Finally  the  entire  front 
of  these  stopes  at  C  and  D,  a  distance  of  about  70  ft.,  was  boarded  over 
with  1-in.  dressed  boards,  fitted  carefully  to  the  foot  and  hanging  walls 
and  battened  with  canton  flannel  strips  well  soaked  in  P.  A;  B.  paint. 
This  made  them  practically  air-tight.  Where  a  level  connects  directly 
from  one  mine  to  the  other,  as  at  SB,  a  permanent  "bulkhead  of  1-in. 
lumber  is  built,  with  the  dreBsed  side  toward  the  pressure  and  two  3X8- 
in.  girts  behind,  securely  wedged  in  hitches.  All  loose  rock  is  cleared 
away  at  the  top,  sides,  and  bottom  down  to  solid,  and  swept  clean. 
Boards  are  nailed  upright  and  trimmed  so  as  to  fit  closely  the  irregular 
rock  surface.  The  rocks  and  the  board  are  painted,  and  the  canton- 
flannel  strip  painted  on  both  sides  is  stuck  over  the  crack  and  again 
painted.  Nothing  else  equals  P.  &  B.  paint  for  this  purpose.  .A  door- 
way 20  X  24  in.  is  cut  about  18  in.  above  the  level;  a  trap  door,  23  X  27 
in.,  covers  this  opening.  It  must  not  fit  between  strips  edgewise,  or 
moisture  might  make  it  bind.  It  must  lie  flat  against  the  bulkhead, 
with  four  thicknesses  of  canton  flannel,  nap  side  out,  tacked  on  in  strips 
1^  in.  wide  around  the  edges  where  it  rests  on  the  bulkhead.  A  cheap 
door  may  be  made  without  hmges  and  merely  held  by  two  buttons. 
This  permits  the  passage  of  a  man  for  the  purpose  of  inspecting  the 
bulkhead  with  a  candle.  A  slight  leak,  when  pressure  is  on,  will  give 
current  enough  to  deflect  a  candle  flame.  Where  a  worked  out  stope, 
LS,  partly  filled  with  waste  was  found,  passing  from  one  property  into 
the  other,  and  where  a  bulkhead  at  the  property  line  would  be  expensive, 
the  stope,  since  it  had  no  value,  was  simply  shut  off  by  placing  a  perma- 
nent bulkhead,  LB,  on  the  level.  Leasers  having  ground  which  they 
desired  to  work  in  an  adjoining  mine,  at  FS,  arranged  with  the  Midget 
to  ventilate  their  workings  by  placing  a  bulkhead  at  FB. 

Fig.  435  shows  the  details  of  an  entrance  bulkhead  for  timnels  or 
drifts  using  an  air-jet  injector  of  crude  form  for  supplying  air.  To 
erect  it,  proceed  as  follows:  Select  a  place  in  solid  ground,  free  from  cracks 
or  open  fissures,  and  clean  away  all  loose  rock  at  the  bottom,  down  to  the 
solid,  sweeping  clean  at  the  bottom,  sides,  and  top.  Set  the  3  X  10-in. 
door  posts  1,  wedging  them  solidly  in  hitches,  with  the  cap  2  spiked  be- 
tween them.  Nail  1-in.  boards  on  the  front  and  back  of  the  posts  to  a 
height  within  J^  in.  of  the  plate  3.  Nail  1-in.  boards  horizontally  on  the 
front  side  of  the  posts  and  cap  up  to  the  top  of  the  drift,  trimming  with  a 
compass-saw  the  ends  next  to  the  rock  to  fit  the  rough  surface  closely, 
leaving  no  opening  wider  than  J^^-in.    Make  a  1 : 5  cement  mortar  with 
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about  enough  water  to  show  on  top  after  the  raortar  has  settled  a  short 
time.  Fill  the  bottom  of  the  bulkhead  to  the  height  of  the  plate  3, 
which  should  be  leveled,  embedding  many  large  clean  rocks  in  the  mortar, 
but  taking  care  that  they  do  not  touch  the  form,  aa  that  cauaes  voids. 
Embed  the  plate  in  wet  mortar,  tamping  concrete  under  the  edge  at  4, 
The  plate  Ls  usually  24  X  J^  X  36  in.,  and  must  6t  closely  between  the 
posts.  After  the  bottom  is  filled,  nail  1-in.  boards  singly,  smooth  side 
out,  on  the  inside  of  the  frame,  filling  with  mortar  and  rock  as  each  piece  is 
nailed,  and  making  sure  that  no  voids  are  left.  As  the  height  increases 
the  pressure  of  mortar  on  the  lower  boards  increases,  and  if  the  drift  or 
tuonel  is  large,  making  these  boards  long,  it  will  be  necessary  either  to 
brace  the  unsupported  ends  or,  better  still,  to  run  wires  through  from  one 
side  to  the  otbor  to  prevent  bulging      When  approaching  the  top  of  the 


nil.  435- 

bulkhead,  the  mortar  is  made  drier,  and  only  small  rocks,  if  any,  are  used 
in  order  to  make  a  good  joint  and  prevent  undue  shrinkage  in  drying. 
The  edges  where  the  bulkhead  joins  the  rock  should  be  gone  over  with 
clearcement  when  the  bulkhead  has  set  four  or  five  days, and  all  shrinkage 
cracks  closed,  particularly  around  the  top,  where  there  is  usually  some 
settling.  The  door,  6,  is  made  of  two  thicknesses  of  1-in.  clear-pine 
dressed  boards.  Two  thicknesses  of  the  heaviest  canton  flannel  are 
placed  between  the  boards  and  2-in.  nails  are  used  close  together  and 
clinched  on  the  pressure  aide.  The  boards  next  to  the  door  frame  are 
honBontal,  To  prevent  twisting,  the  door  should  be  nailed  together  on 
leveled  horses  or  supports. 

Care  must  also  be  taken  in  setting  the  bulkhead  posts  to  have  them 
^U  "out  of  wind,"     The  door  must  not  fit  between  strips  or  in  the  frame,  but 
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must  lie  &at  on  the  bulkhead.  The  door  laps  the  opening  1^  in.  at  th( 
top  and  aides,  and  a  canton-flannel  strip  of  four  thicknesses,  1^^  in.  nide, 
is  tacked  around  the  door  at  9,  where  it  closes  against  the  1-in.  facinf;  10. 
A  5-in.  4-thick  strip  is  doubled  around  the  bottom  edge  of  the  door  and 
tacked  on  both  sides.  All  of  these  strips  are  laid  with  the  nap  outward 
and  fastened  with  carpet  tacks  spaced  about  1  in.  apart.  The  track  rula 
are  cut  off  and  the  ends  tapered  down  and  curved  so  as  to  form  horiUf 
which  rest  on  the  plate,  clearing  the  door.  The  bulkhead  is  inclined 
1  in.  per  foot,  so  that  the  door  swings  clear  of  the  plate  and  rails  when 
opening.  Ten-inch  T-hinges  are  screwed  to  the  door  and  to  blocks  5j 
which  are  of  the  eame  thickness  as  the  door  screwed  to  the  bulkhead. 
The  pressure  gage  7,  a  glass  U-tube,  is  placed  at  a  convenient  height  on 
the  outside  of  the  bulkhead  and  connected  by  a  short  rubber  tube  8  with  m 
nipple  passing  through  the  bulkhead.  The  glass  tube  is  half  filled  with 
kerosene.  If  it  is  less  than  l^  in.  inside  diameter,  capillarity  will  impede 
ita  action.  It  is  well  to  keep  this  pressure  gage  in  good  order,  because  it 
indicates  any  failure  of  pressure,  with  the  accompanj-ing  danger  from  gaa. 

The  air  jet  or  injector,  Fig.  435,  includes  a  short  &-in,  galvanized  pipe 
A,  into  which  the  1-in,  compressed-air  pipe  B  projects  a  short  distance. 
Usually  it  is  well  to  have  at  hand  three  different  pipe  caps,  PC,  with  ori- 
fices about  %2  in.,  %%  in.  and  5^e  '"■  diameter.  The  smallest  may  be 
used  for  ventilating  small  workings  or  in  good  weather,  and  the  others  for 
heavier  demands.  The  ?^2-iti'  i^t  seems  to  use  about  as  much  air  as  one 
hammer  drill.  A  check  valve,  CV,  of  light  tin  is  held  by  the  small  strap 
hinge,  SH,  anc  has  four  tliicknesses  of  canton  flannel  held  by  its  turned 
edge,  making  a  good  joint  with  the  wired  edge  of  the  pipe  ^.  The  cross- 
bar CB  and  the  clamp  C  supporting  the  1-in.  pipe  centrally  are  made  of 
1  X  ^{e-iii-  bar,  with  J^-in.  stove  bolts.  The  circular  jet  orifices  are 
reamed  as  shown  full  size  at  K,  giving  a  spreading  discharge  to  the 
compressed  air.  Any  tinner  can  make  this  air-jet  outfit  in  a  short  time, 
and  at  small  cost .  This  device  is  only  recommended  for  temporary  use  of 
where  compressed  air  is  cheap. 

A  fan  electrically  driven  is  a  more  economical  arrangement  in  most 
cases,  especially  where  large  volumes  of  air  are  needed.  The  check  valve 
CV  may  be  hung  up,  so  as  not  to  impede  the  air  current  during  the  shift,. 
but  is  dropped  to  its  seat  when  the  jet  is  shut  off  and  the  door  is  left 
closed,  with  the  effect  of  impeding  appreciably  the  entrance  of  mine  gas  to 
the  workings.  The  end  of  the  pipe  A  is  inclined  so  that  the  check  valve 
shuts  by  gravity. 

The  doors  used  at  the  Midget  vertical  shaft,  where  a  skip  is  used  fof 
hoisting,  are  made  of  double  2-in.  clear  pine,  with  two  thicknesses  of  caa- 
ton  flannel  between,  and  have  forged  hinges.  They  are  notched  to  cleaii 
the  guides  and  have  all  seating  or  meeting  edges  stripped  with  four  thick- 
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nesses  of  flannel,  tacked  closely,  nap  side  out.  The  rod  R,  Fig,  436,  with 
the  links  L,  opens  and  closes  the  doors  together.  The  spring  S  assists  in 
starting  the  doors  from  (he  vertical  position  toward  closing,  and  the  steel 
bell-cord  BC  passes  wp  the  shaft,  over  a  sheave  to  the  lever  L  with  ful- 
crum at  F,  and  is  placed  within  easy  reach  of  the  hoist  engineer.  The 
weight  W  nearly  halancej?  the  doors  and  spring.  The  parts  are  held 
in  the  open  or  closed  position  by  hooking  the  lever  L  over  the  stationary 
block  B.     The  weight  of  these  doors  and  connections  is  auflicient   to 


resist  the  pressure  used  at  this  mine.  The  rope  guide  RG  is  bolted  to 
the  door  and  is  easily  renewable  when  worn.  It  directs  the  rope  into 
the  center  groove  when  the  doors  are  closed,  preventing  it  from  catching 
between  the  meeting  edges. 

When  installing  shaft  doors  at  the  Little  Nell  mine.  Fig,  437,  a  place 
was  chosen  in  solid  rock  16  ft.  below  the  shaft  collar,  and  enough  of  the 
ahaft  timbering  was  removed  to  make  room  for  the  frame  A  and  for 
swinging  the  doors  B  clear  of  the  shaft.  The  rock  was  swept  clean  on 
ftU  aides,  to  give  a  good  joint  for  concrete.     The  sides  of  the  frame  A 
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extend  through  the  manway,  giving  sills  for  the  bulkhead  of  1-in.  boi 
The  cracks  are  battened  with  th^  heaviest  canton  flannel,  well  soake 
and  stuck  on  the  freshly  painted  surface  with  P.  &  B.  paint,  then  paiote 
on  the  back.  The  frame  A,  being  firmly  wedged  in  place  and  leveled,  u 
concreted  all  around,  using  the  mortar  described  in  the  foregoing.  Mu] 
largo  clean  rocks  are  embedded  in  the  mortar,  taking  care  to  leave  aj 
voids  and  making  the  top  about  2  in.  of  clear  mortar,  with  no  rocfcj 
The  doors  B  are  made  of  1-in.  clear  dressed  boards,  crossed,  with  * 
thicknesses  of  canton  flannel  between  and  2-in,  chnched  nails  e 
cIoi*ely.  They  should  be  free  from  twist  and  lie  flat  on  the  frame, 
frame  should  be  dressed  where  the  doors  scat.  Canton-flannel  stripa  fl 
alwiit  I  ^  in.  wide,  in  four  thicknesses,  are  tacked  around  the  three  edgt 
of  the  doors  whore  they  rest  on  the  frame  and  on  the  under  side  of  1 


rm.  437.— DOOR   in    little    nell   sha»t, 

Imttr^ii  Mtrip  fi.S',     The  doors  are  notched  at  the  center  to  fit  the  hoisting   , 
rcjut  iiii'i'ly,  and  the  rope  guide  RG,  of  hard  pine,  is  screwed  to  the  door. 
'I'tui  hiwer  boiirils  run  lengthwise.     Ten-inch  T-hinges  are  used.     The  , 
WttightH  WWy  in  this  ca.se  worn-out  sheave-wheels,  were  determined  by   ' 
cixpcrinieiit  after  pressure  on  the  door,  and  are  bolted  to  the  door.     The 
batten  ftlnp  is  fiist  to  the  door  having  the  rope  guide,  and  this  doormust 
Ik"  oiwhed  first  and  closed  last  to  prevent  interference.     Cotton  bell-corda 
BV  iiro  fastenwl  to  staples  near  the  edges  of  the  doors  and  are  led  by 
pullpya  to  handles  with  hooks  within  easy  reach  of  the  engineer.     The 
doorH  must  not  fit  edgewise  but  lie  flat,  or  moisture  will  make  them  trouble- 
sciiiio, 

Many  fixed  bulkheads  have  been  built  in  shafts  and  raises  by  simply 
stulling  and  lagging  the  opening  and  packing  a  few  inches  of  black  surface 
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I  on  top  of  the  lagging.  Ordinary  mine  rock,  however  fine,  seems  to 
It  very  much,  but  black  surface  soil  makes  an  air-tight  stopping  when 
n  packed. 

Automatic  Door  for  Ventilation  Control  (By  H.  S,  Gieser), — At  the 

iter,  which  is  one  of  the  deep-level  mines  in  the  Germiston  area  of  the 

It  Rand,  there  are  two  shafts,  the  Howard  and  the  Catlin,  both  of 

ieh  are  part  vertical  and  part  inclined.     The  bottom  of  the  Catlin  is 

0  ft.  vertically  below  the  surface  and  at  these  great  depths  the  heat 

Kcesdve.     Mechanical  ventilation  is  employed  and  to  guide  the  air 

ough  the  stopes,  automatically  operated  doors  are  provided  on  the 

ia,  approximately  as,  shown  in  Fig.  438.     The  sliding  door  is  made  in 

Dleaves  .4,  which  slide  laterally  by  means  of  the  sheaves  B  on  the  I-in. 

idined  round  irons  C.     The  doors  are  made  of  a  layer  of  I-in.  vertical 

s  and  a  layer  IJ^-in.  horizontal  boards  and  are  of  the  dimensions 

The  sheaves  are  6  in.  in  diameter  and  carry  the  doors  by  iron 

nps  i>,  3  X  28  in.     The  roimd  irons  are  carried  on  timber  pieces  E, 

<  3  in.  by  4  ft,  3  in.,  inclined  from  the  center  of  the  drift  at  an  angle 

BiO°.     As  the  doors  are  force*]  open,  the  sheaves  roll  out  and  up  on  the 

md  irons  against  gravity  and,  when  released  again  by  the  passage  of 

k  car,  they  shde  together  by  their  own  weight. 

j  The  doors  are  actuated  by  the  four  angle  irons  F,  set  two  on  each  side 

■  that  cars  from  either  direction  will  open  the  doors.     Each  angle  has 

ieend  pivoted  on  the  inner  edge  of  the  door  at  G,  and  the  other  end 

.nd  moving  on  a  fixed  pin  at  H,    They  are  set  at  a  height  to 

|eh  a  car  body,  and  on  each  .■^ide  of  the  door  one  rail  is  slightly  higher 

J  the  other.     The  car  entering  between  them  forces  them  apart  and 

'  opens  the  doors,  and  as  it  passes,  allows  them  to  close  in  a  similar  manner. 

The  angles  are  2}^  X  2}^  in.  and  are  10  ft.  long,  set  with  one  outer  side 

up  and  one  toward  the  center  of  the  drift.     The  slot  at  H  is  J^i  X  4,^ 

The  drift,  approximately  7  ft.  wide,  is  closed  for  the  most  part 

y  a  l-in.  wood  brattice  7,  only  enough  opening,  3  ft.  4  in.,  being  left 

ir  the  door  to  cover,  as  will  admit  a  car.     This  opening  is  contained  in 

1  frame  of  6  X  G-in.  stuff  J,  to  which,  as  well  as  to  slanting  3  X  6-in. 

'-(.-es  K,  the  1-in.  brattice  is  fastened.     The  pins  on  which  the  angles 

,'ie  are  carried  by  a  frame  L  of  6  X  6-in.  material. 

Ventilating  Pipes. — A  useful  novelty  in  ventilating  equipment, 
[H'cially  adapted  to  the  wide  connecting  drives,  raises  and  winzes  of  the 
'  -trict.  is  described  by  H.  Bottomly  in  an  annual  report  of  the  Depart- 
i:i(.-nt  of  Mines  and  Industries  of  South  Africa.  The  device  consists  of 
.',,-in,  steel  plates,  6X4  ft.,  bent  to  U-shapes,  18  in.  across  and  18  in. 
ifeep.  The  sections  are  inverted  and  laid  on  the  floor  of  the  drive,  loose 
ground  being  placed  against  the  contact  with  the  rock  to  insure  a  tight 
joint.     Sections  are  machine  rolled  and  are  capable  of  being  bolted  to- 
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getherin  a  tight  joint,  assisted  by  agftsketof  tarred  cloth.  Areaavailable 
in  these  pipes  is  2  sq.  ft,,  which  is  far  superior  to  the  10-in.  galvanized-iron 
pipes  in  common  use,  and  their  comparative  immunity  from  damage 
places  them  above  anything  else  in  use  for  the  purpose  at  the  present  time. 
The  manager  of  the  State  Mines,  Graham  Bell,  the  inventor  of  the  sys- 
tem, has  tried  galvanized-iron  pipes  at  lOd.  per  foot,  and  corrugat-ed-iron 
bratticing  along  the  naain  connection  drives  at  a  cost  of  5a.  per  foot,  but 
has  given  both  up  for  the  steel  pipes  now  in  use,  which  coat  3b.  7d.  per 
running  foot  and  require  practically  no  maintenance. 

Tunnel  and  Level  Ventilation, — The  ventilation  of  workings  reached 
through  long  tunnels  can  probably  be  accomplished  by  no  simpler 
means  than  that  employed  in  one  of  the  older  Mexican  mines.  This  mine 
was  worked  through  a  tunnel  over  a  mile  long.     To  establish  a  system  of 


no.  439.— 8T0VB 


ventilation  for  reaching  the  workings  inside,  a  deep  channel  was  cut  in  the 
floor  of  the  tunnel,  and  this  channel  was  covered  with  flat  stone,  or  loza, 
set  in  cement.  In  this  way  the  water  conduit  was  made  to  serve  also  as  an 
airway.  The  water  flow  assisted  in  drawing  gut  the  air.  Issuing  from 
the  tunnel  the  water  conduit  was  connected  with  a  length  of  nearly 
vertical  pipe  down  which  the  water  ran,  acting  as  an  aspirator  and  setting 
up  a  good  circulation  of  air  in  the  mine. 

Adobe  Stove  for  Tunnel  Ventilation  (By  T.  Swift).— Fig.  439  shows  a 
modification  of  the  stove  ventilator,  as  used  in  Mexico.  This  stove  was 
built  of  adobe  bricks  and  was  rather  large,  4  X  4  ft.  square,  5  ft,  high, 
with  a  stack  10  ft.  high.  It  was  built  outside  of  the  tunnel  and  above  the 
portal.  The  air  pipe  was  run  from  the  last  set  of  timber  near  the  face 
of  the  tunnel  and  entered  the  stove  at  the  top  of  the  hearth.  A  roaring 
wood  fire  would  suck  the  powder  smoke  from  the  400-ft.  tunnel  after 
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ahooting,  in  10  or  1.5  min.     The  arrangement  seems  to  require  only  that 

the  top  of  the  hearth,  where  the  pipe  enters,  be  above  the  elevation  of  the 

'  "t  the  face.     In  cases  when  the  tlraft  does  not  start  readily  and  "la 

no  cpiiere"  a  danaper  in  the  pipe  at  the  stove  will  overcome  the 

!ty,  if  kept  closed  until  the  fire  is  going  briskly  and  then  opened. 


This  arrangement  was  not  scientifically  built  or  investigated,  but  it 
worked  well  and  is  handy  where  natural  ventilation  or  compressed  air  are 
lacking. 

Charcoal  Pot  for  Ventilating  Shaft. — During  the  course  of  the  sinking 
operations  at  tho  No.  6  shaft  on  the  property  of  the  St.  Louis  Smelting  & 
Refining  Co.,  in  the  Flat  River  district  of  Missouri,  a  charcoal  fire  was 
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used  to  induce  ventilation  and  dissipate  rapidly  the  fumes  from  blasting. 
The  fire  was  built  in  an  iron  basket  such  as  is  illustrated  in  Fig.  440.  This 
basket,  filled  with  burning  coals,  is  lowered  to  the  bottom  of  the  shaft 
immediately  after  blasting.  The  heating  of  one  side  of  the  shaft  causes 
an  upward  draft  and  a  down  draft  on  the  other  side. 
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Bishop  Creek  Milling  Co.,  409 
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Blasting  box  for  sinking,  39 

bulletin  board,  55 

costs,  38 

electric,  40 
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fimies,  57 
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irons,  85 
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missed-hole  report,  56 

safety  precautions,  53-57 
Bolts,  bending  tool  for,  21 
Botsford,  H.  L.,  291,  322,  415,  419,  509 
Bottomly,  H.,  529 
Bristol  mine,  471,  481 
British  Columbia  Copper  Co.,  35,  204 
Bromly,  A.  H.,  458 
Bucket,  bailing,  409 

connection,  403 

crosshead,  401,  465,  468 

device  to  stop  whirling,  370 

for  drill  steel,  401 

hoist,  324 

hooks,  468 
Buckets,  dumping,  404-409 

on  cableway,  367 

ore,  Joplin,  398 

prospecting,  293,  354 

sinking,  82,  86,  410,  411 
Buildings,  1,  4,  6 

camp,  1 
Bulkhead  doors  514,  516 
Bulkheads,  concrete,  235,  517,  521 

hydraulic  filling,  245 
Bunkhouses,  ventilating,  6 
Bunsen  Coal  Co.,  114,  154,  175 
Burgett,  P.  v.,  291 
Burr,  Floyd  L.,  297 
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bucket  hoist,  324 

.r  trestle  bents,  316 

eingle-track,  367,  368 
Cactus  mine,  276,  428 
Cage,  anibuiajice,  376 

and  skip  conibined,  37B 
tmnefer,  392 

car  latch,  377 

chairs,  3Sfl,  387 

drop-bottom,  371 

gates,  469 

Hancock  No.  2,  S2 

safety  catches,  371 

shaft-rcpair,  376 

testing,  378 
Calkins,  F.  E.,  103 
Calumet  &  Arizona  Min.  Ca 

shaft,  90,  107 
Caliiinet  &  Hecla  miaee. 
Camp  Bird  mine,  384 
Camp  buildings,  portable,  1 
Cananea  Cons.  Copper  Co.,  26fl 
Candle  sconces,  250 
Capital  mine,  Colo.,  170,  171 
Capote  mine,  266 
Car-bottom  straightener,  443 

Calumet  &  Hecla,  423 

cateh  at  incline  lop,  465 

check,  440 

Copper  Range,  415 

Deslogo,  418 

Doe  Run,  413 

door  lock,  440 

dumps,  426-433 

for  drill  steel,  436 

Utch,  377,  442 

Pickands-Mathcr,  419 

round -bottom,  413 

safety  hand  grip,  481 

tram,  425 

transfer,  433 

system  in  rockhouae,  433 

wheels,  439 
Cars,  4J3 

skip,  381,  436 

stockpile,  421,  425 

Bublevel,  419,  431 


Carbide  container  k 
Carter,  B.  E.,  325,  499 
Cary  mine,  Wis.,  135,  181 
Cascade  Min.  Co.,  174 
Catlin,  R.  M.,  280,  344 
Cavai^aro,  D.  A.,  406 
Cement  gun,  135 
Century  mine.  Mo.,  236 
Chairs,  cage,  386,  387 
Champion  Mine,  Mich.,  15,  138 

concrete  station,  162 
Change  house.  Copper  Queen,  483 

HomesUke,  488 

Republic  Iron  &  Steel  Co.,  485 

United  Verde,  437 
□nel  Mining  Co.,  406  ^1 


,  127 


pman,  Temple,  235  ^^^ 

larconl  pot  for  ventilating,  532 

if  Cona.  Min.  Co.,  378 

stensen,  A.  O.,  507,  511 

te  and  gate,  Creighton  mine,  262 

bulldozing,  267 

conveyor,  255 

door,  safety,  474 

gates,  263,  267,  274-279 

sliding  for  sinking,  411 

Bpray,  501 

steel-protcctetij  273 
Chutes,  262-273 

concrete  storage,  271 

forloading,  270,  273 

hanging,  271 

Steel,  252 
Cinderella  Cods.,  sand  filling,  237 
Oeveland-Cliffa  Iron  Co.,  66,  234,  261, 

378,  478,  604 
Clip  for  wire  rope,  366 
Colby  Iron  Min.  Co.,  315 
Collars,  shaft,  138,  141,  470 
Collins,  G.  E.,  171 
Collins,  S.  J.,  20 
Compressed  Air,  see  "Air.  " 


Com 


■,  10 


Concklin,  B.  M,,  43 

Concrete  bulkheads,  235,  517,  521 

drop  shaft,  142 

headframe,  287 

hoisting  pocket,  155 

in  shaft,  90,  103-143 
costs,  113 

iatrinc,  493 


Concrete  plant.  Oliver  Iron  Min.  Co..  131 

Drift,  removing  ore  from,  220                          H 

aeU  molded  oo  suHnce,  I2.'j 

rounds,  182-102                                              1 

shaft  collare,  138,  141 

Leyner.  182                                                  ■ 

atutioQ,  156-162 

timbering,  192,  220                                   1 

storage  chutes,  271 

thiSling,  177                                                      ■ 

stringera,  144-147 

St.  Joseph  Lead  Ci>.,  190                          ■ 

Conwyor  belts,  see  "Belts." 

with  a  stoper,  192                                         J 

CoQveyora,  underground  tr<)llpy.  333 

Drill-arm  steadier,  67                            ^^^^| 

Copper,  mass,  cutting,  60 

22                                             ^^^^1 

Copper  Queen  Co.,  155,  250,  271 

clamp,  repairing,  72                    ^^^^^| 

chsAge  house,  483 

column                                         ^^^^^1 

Copper  Range  Co.,  drill  column,  69 

OS                                  ^^^H 

Ittddcre,  174 

Copper  Range,  09                   ^^^H 

skip  dump,  388 

pneumatic,  62                          ^^^^^| 

car.  415 

machine,  supporta,  62 

Corundum  mine,  623 

parts,  cleaning,  22 

Coits,  concrete  bulkheadB,  521 

removing  broken,  62 

Golden  Cross  mine,  214 

oteel,  failure  and  beat  treatment,  76 

Mother  Lode  mine,  208 

handling,  and  tramming,  63,  70, 

ehaft,  concreting,  113 

401,  436 

sinking,  38 

beating  and  tempering,  14,  15,  19, 

timber  Keadf  rame,  287 

21 

tunneling,  182 

sharpening,  13,  17,  20,  71 

Creighton  mine,  150,  262 

tester,  North  SUr,  73 

Cripple  Creek,  ventilation.  522 

tripod  set-up,  66 

CrusBheada,  bucket,  401,  465,  468 

Drilling  kinks,  58 

CrossingB,  track,  453 

Meaabi  gopher  holes,  68 

CroHHover.  track,  460 

rounds,  164,  182-192 

Crashing,  underground,  130 

with  augers,  61 

Drinking-water  cooler,  32 

D 

fountain,  499 

Drywalls,  Sudbury  district,  167 

Davenport.  L.  D.,  80,  96,  131.  148.  217. 

Dump  cara,  see  "  Cars."                      ^^h 

222,  271, 283, 352, 355,  376. 410, 

drag  scraper  for,  366                    ^^^^H 

411,431 

for  Hublevel  car,  431                       ^^^^| 

DeCamp,  W.  V.,  37 

hook,  468                                         ^^^H 

Delav-action  f  ueee,  37 

skip,  388,  389                                 ^^H 

Del  Mar.  Algernon,  409 

392                             ^^^H 

Denny,  G.  A.,  93,  285 

Dumps,  bucket,  404^11                      ^^^H 

Derrick  for  loading  at  collar,  369 

car,  426-433                                     ^^^H 

sinking,  287,  322 

Dumping  trestle,  313                           ^^^H 

Dedoge  Cone.  Lead  Co.,  22,   188,  386, 

Durfee,  E.  W.,  32                                      ^^H 

429,470 

DuHt-laying  device,  for  chutes,  501      ^^^H 

car,  418 

Dwellings,  minera,  4,  6 

Dickson,  Robt.  H.,  90,  107 

Dynamite,  see  " Explosives, ■"  ■■Powder." 

Dober  mine,  Mich.,  186 

etc. 

Doe  Run  Lead  Co.,  371,  413,  427 

Drag  Bcraper  for  dump,  366 

E 

Ihainage  and  VeMiialion,  504.     See  also 

"Pumps"  and  '"lln watering." 

Eades,  Chas.  B.,  103 

Dniiuing  in  chutes,  165 

East  Vulcan  mine,  angle-sheave  frame. 

wateTbulkbead,  514,  516 

302,  304 
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Edyvean,  E.  H.,  471 

Ginpole  for  handling  stack,  319 

Ellamar  Min.  Co.,  259 

of  10-in  pipe,  318 

Empire  Copper  Co.,  24 

Giroux  Cons.  Mines  Co.,  11,  392 

Eaginea,  foundationa,  S 

Goidsworthy,  Joa.,  365,  403 

■        ExpU>si»M,    35.    See    alao     "Powder," 

Go-devil  incline  plane,  329 

■                            "BlMtbg." 

car,  332 

■ 

Gold  Hilt  &  Iowa  Minea  Co.,  325,  499 

1 

Golden  Cross  mine,  sloping,  209 

■ 

costs,  214 

■        Federsl  Lead  Co.,  cage  and  skip,  379 

Gong  for  under^ound  motor,  47fl 

f                  cars,  420,  430 

Goodwin,  L.  Hall,  70,  273,  327,  397 

dump,  427 

Gopher  holes,  Meaabi  range,  58 

Feed-water  heater,  6 

Grade  board  for  ateam-shovel  work,  29        \ 

Fielila,  I>a..,  21 

stick  for  tracks,  449 

Filling,  diatributing  by  conveyor  be!U, 

Gravity  planes,  329 

247 

GriggB,  C.  C,  10 

hydraulic,  245 

Guanajuato  Red.  &  Mines  Co.,  98 

Band,  bore-hoie  svstem,  240 

Gunite  on  shaft  lining,  135 

Cinderella  Cons.,  237 

Guatatson,  Oscar,  315 

Finney,  W.  J.,  3S3 

Fire-fighting  aystem,  498 

H 

reauacitation,  497 

stretcher,  498 

Haight,  Clarenco  M.,  28,  280,  361.  309 

Five-hole-cut  raising  method,  104 

HaU,  Albert  E.,  160,  154,  197,  202,  393, 

Flannigan,  W.  H.,  382 

491 

Fleeting  device  for  hoist,  287,  32S 

Hambley,  WUUam  B.,  393,  491                     I 

Flooding  of  mine,  521 

Hamilton  shaft,  relining,  127 

Foote,  F.  W.,  220,  360 

Hammer,  air,  for  blacksmith  forge,  11 

Forbes,  C.  R,,  305,  307 

Hancock  No.  2  shaft,  67,  82,  85 

Forge,  blacksmith,  12,  13 

Foster,  Allen  H.,  479 

Foundations,  engine,  8 

Franklin  Min.  Co.,  329 

Fuller,  Joha  T.,  192,  440 

Fumes,  blasting,  67 

Furnace  for  heating  drill  steel,  14,  15 

Fuse-cutting,  41,  42 

Fuses,  delay-action,  37 


Gage-iron  for  track,  450 
Gagnon  mine,  225 
Gate  latch,  473 

skip-pocket,  283 
Gates,  cage,  469 

chute,  263,  207,  274-278 
safety  lever,  279 

shaft,  472,  473 
Gieser,  H.  S.,  629 
Ginpole,  built-up,  317 


station,  160,  282 

Harold  mine,  233,  251,  44B,  463 

Hart,  W.  C,  389 

Hartman,  W.  F.,  144,  158 

Haulage,  inclined,  361 

safety  device,  476-482 

Headframe,  A-type,  285 
coats,  287 
concrete,  287 
for  timber  shaft,  354 
prospecting,  291,  292 
smaU  four-post,  291 
temporary,  291 
tripod,  292 
with  guy-rope  bracing,  284 

Heap,  R.  R.,  514 

Heater  for  feed  water,  8 

Henrotin  chute,  263 

Hewitt,  A-  J.,  49 

Hibbert,  E.,  35,  204 


Hiber 
High  Ore  a. 
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Highland  Boy  mine,  251 

Hingston,  E.  C,  30 

Hirachberg,  C.  A.,  182 

Hobart,  E.  M.,  401 

Hocking,  Jos.,  364 

Hodge,  W.  R.,  10,  44,  278,  296,  343,  388, 

392 
Hodgkinson,  H.  H.,  164,  220,  226,  269, 

344,  361,  474,  481 
Hoist,  bucket,  324 

chain-driven  convertible,  325 

fleeting  device,  287,  328 

foundations,  8 

Otis  Elevator,  325 
Hoisting  in  balance,  327 
Hoisting f  Lowering,  Transporting,  324 

over  a  summit,  334 

pocket,  155 

prospect  shaft,  296 

record,  329 

ropes,  357,  361-366,  463 

safety,  463-469 

sheaves,  287,  288,  297 

signaling,  349,  463,  464 
Homestake  change  house,  488 
Hook,  cage  testing,  378 

dump  for  bucket,  468 

for  hauling  timbers,  235 

safety,  332,  468 

to  support  staging,  232 
Hooks,  ssiety  bucket,  468 
Houghton  mine,  327 
Hydraulic  filling,  245 


Idlers,  rope,  357 
Incline,  safety  devices,  465 
Indiana  Min.  Cp-t  142 
Interstate  Iron  Co.,  166 
Iron-ores,  soft,  timbering,  222 
Isabella  mine,  Mich.,  174 
Ives,  L.  E.,  33, 325 


Jackson,  G.  J.,  267 
JesBup,  D.  W.,  229,  453 
Jobe,  W.  H.,  472,  473,  481 
Johannes  ahaft^  373 
Johnson,  J.  M.,  and  O.  R.,  329 
Jones,  E.  R.,  126 


Jones,  S.  S.,  382 
Jones,  Wm.  W.,  53,  465 
Joplin  district,  235 

buckets,  398,  404,  468 

cars,  436 

drill  sharpening,  17 

whim,  356 
Junction  shaft,  concreting,  90,  107 
Jupiter  mine,  529 


K 


Keating  chute,  264,  265,  266 

Kellogg,  L.  O.,  169,  199,  287,  322,  350, 

381,  461 
Kennedy,  E.  P.,  44 
Kennedy  mine,  377,  420,  442 
Kidston,  W.  L.,  261 
Kimball,  Clinton,  308 
Kimberley  diamond  mines,  440 
Kingdon  shaft,  concrete  lining,  103 
Kneip,  Leo.  H.  P.,  173 
Krause,  Herbert,  334 


Ladders,  167-176, 233 
Lake  mine,  turn  sheaves,  307 
Lamps,  acetylene,  27 
Laramie-Poudre  tunnel,  187,  188 
Latrines,  491, 493 
Lawson  chute,  263 
Lee,  Howard  S.,  505 
Leland,  Frank  M.,  24 
LeVeque,  G.  E.,  292 
Leyner  drilling  rounds,  182 
Lighting,  surface,  33  - 
Lincoln  mine,  Minn.,  166 
Linke,  H.  A.,  92,  169,  349,  408 
Little  Mary  mine,  521 
Little  Nell  mine,  527. 
Loading  arrangements  underground,  150, 
270 
Quincy  mine,  273 

derrick,  369 

pockets,  N.  J.  Zinc  Co.,  280 

station,  tracks,  444 
Locomotive,  underground,  476 
Longacre-Chapman  mine,  236 
Lowering  devices,  329 

drill  steel,  401 

in  balance,  354 

timber-truck,  438 
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Lowi^ring  wicdlasa,  3S5 
Lubricating  hoisting  rope.  365 
Lucania  tunnel,  Colo.,  1S5 
Lunt,  Horace  F.,  8 

M 

McConnell  Mines  Co..  20 

McFarland,  J.  R.,  10,  11,  276,  392,  405. 

428 
McGill,  M.  J..  513 
Maedougall,  C.  W.,  81 
Machine  bar,  (14 

drill  supports,  62 
Magazine,  piowder,  46,  49 
Magnus,  B.,  493 
Manway-and-skipway  door,  95 

protective  combing,  474 
Marcellus,  Roy,  465 
Marshall,  Emory  M.,  20 
Mason  Valley  Mines  Co.,  21.  400,  501 
MoBcotte  tunnel,  Utah,  473 
Matthews,  J.  P..  508 
Mawdsley,  W.  H.,  67 
May,  Karl  A.,  307 
Mentzel,  Chaa.,  292 
Merrill,  Pomeroy  C.  219 
Meeabi  range,  131,  143,  279,  2S3,  352, 

376,  425,  431,  444,  496 
drilling,  5S 

timbering.  96,  195,  222,  353 
top-set  slicing,  217,  210,  232,  271, 

449 
Midget  mine,  523,  526 
Mine  water,  bulkhead  door  for,  514,  616. 

See  also  "Drainage,"  etc, 
Minnesota    iron    mines,  see   "Mesabi" 

and  names  of  mines. 
Mohawk  mine,  87 

shaft  collar,  138 
Monarch-Pittsburgh  shaft,  56 
Mond  NicKel  Co.,  491 
Montgomery  mines,  N.  C,  5 
Moore,  L.  C,  504 
Moore,  S.  R.,  42 
Mouse  Mountain  mine,  334 
Mother  Lode  mine,  B.  C,  35,  204 

costs,  208 
Mount  Morgan  mine,  498 
Muir,  Douglas,  98 
Mules,  shoeing,  482 
Munzner  safety  catches,  371 


PiUms  shaft.  39, 


Nauinkeag  Copper  Co.,  32S 

Negaunee  No.  3  shaft,  119 

New  Jersey  Zinc  Co..  164.  280.  344,  3 

369,  498 
New  Kleinfontein  mine,  334 
Newberry,  A.  W.,  209 
Newport  Mining  Co., 

121 
Norrie  mines,  320 
North  mine,  N.  S.  W.,  247 
North  Star  drill  tester,  73 

gravity  planes,  329 

stuping,  199 


Gates,  HeriMjrt,  41 

Oke,  A.  Livingstone,  8,  13,  316,  317,  319, 

366,450 
Old  Dominion  Co.,  103 
Oliver  Iron  Mining  Co.,  31,  97,  277,  318 

350,   356.   474,   476.     See   also    , 
names  of  individual  mines, 
concrete  plant,  131 
Ore  buckets,  chutes,  etc.,  see  under  name 
of  article, 
removing  from  drift,  230 
Oraer,  Edw.  H,,  449 
Otis  Elevator  hoist,  325 


Pacific  Copper  Mining  Co.,  37 
Packard,  Geoi?e  A.,  335 
Palms  shaft,  39,  121 
Paynter,  W.  D.,  driU  tester,  73 
Pedersen,  A.  B.,  376 
Penn  Iron  Min.  Co.,  169,  298,  328^  342 
Perseverance  mine,  177,  267 
Pickands,  Mather  &  Co.,  135 

car,  419 
Pickard,  H.  C,  491 
Pillar  extraction,  236 
Pipe  joint,  11 

-line  anchor,  10 


lines,  fire,  498 

rack, 25 
rollers,  360 
Pipes,  ventilating,  529 


^^^ 
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nsles.  iron  bending,  22 

Rasmusaen,  C.  M.,  364 

Pocket  and  alation  in  ore,  US 

Raven  minn,  Butte,  335,  357 

tor  BpUlage  and  sinking,  154 

Rayaa  mine,  08 

hoisting,  ISo 

Recording  mine  timbering,  192 

skip,  155,  280,  282 

Red  Jacket  car,  423 

storaRe,  271 

Reifsneider,  Le  B.,  63 

Portlfttid  mill,  366 

Reno,  J.  E.,  521 

^^Owder,  bag  for  carrying,  44 

Republic  Iron  &  Steel  Co.,  27,  279,  425, 

B        chutea.  43 

444,  485,  496,  500 

V        house,  see  "  Magaibc." 

change  house,  485                               ^ 

*          magazines,  46,  49 

Republic  Iron  Co.,  316,  324 

storage  anil  thawing,  44-52 

Resuscitation,  497 

Power  plant,  6 

Reversing  hoisting  rope,  363,  364 

Praetorius,  E.,  367,  368 

Rice,  Ctaudo  T.,  15,  17,  22,  46,  82,  142, 

Primer  house,  44 

144,    156,    160,   282,  415,  427, 

Primers,  40,  53 

477,  479 

Pringlc.  L.  B.,  29,  31,  266 

River  breaks,  521 

Prospecting  bucket.  354 

L         headframes,  291,  292 

Rock  DrUU,  see  "DrUls." 

H         hoisting  arrangements,  296,  352 

Rockhouse,  car-transfer  system,  433 

^V^      maehinery  foundations,  8 

Rogers-Brown  Ore  Co.,  464,  608 

^^IInp  and  air  lift  combined,  510 

Roller  barrow,  437 

arrangement,  economieal,  505 

Rollers  and  ahcaves,  357-363 

compressed  air,  507 

substitute  for,  361 

hand,  homemade,  506 

Rollin,  Geo.  S.,  1,  6 

station,  suction,  509 

Roosevelt  tunnel,  186,  187 

valve,  508 

Rope  guide  to  sheaves,  361 

■umps,  aee  alao  "Drainage"  and  ' 

Un-             idlers,  357 

watering." 

hoisting,  357,  361-305,  463 

turbine,  504 

lubricating,  365 

•uniping  barrel,  507 

reversing  on  drum,  363,  364 

skip,  holding,  397 

Q 

wire,  bending,  365 

- 

clip,  366 

fciincyimne, 

socketing,  365 

driU  handling,  70 

Rork,  Frank  C,  184,  334,  408 

drilling  round,  188 

Rosas  mine,  Sardinia,  367 

loading  chutes,  273 

Roaewall,  Jas.,  233 

Bkip  ropes.  397 

Rosiclare  Lead  &  ^uor^par  Co.,  33S 

Rowland,  L.  C,  344 

H 

Royce,  Stephen,  135 

Rule,  R.  A.,  67,  68 

lail  and  tie  holder.  452 

Uils,  bending,  450,  451 

3 

laimund  mines,  485 

Uinbow  mine,  505 

Sacramento  shaft,  155 
.•iafely  and  mnilalion.  463 

hinsFoid,  R.  S.,  340 

tune,  draining,  165 

block  for  incline  top,  466 

catches,  cage,  371,  378 

tops,  protecting,  474 

croBshead,  465,  468 

hiaing,  104 

door  for  chutea,  474 

five-hole-cut  method,  106 

-■■'""•"       i 
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Safety  haulage  devices,  476-483 
hooks,  332.  468 
in  blflstiog,  53-57 

hoisting,  463-469 
lever  for  chute  gates,  279 
shaft  guards,  470-473 
St.  Joseph  Lead  Co.,  190,  427 
Saint  Louis  Smelting  &  Refining  Co.,  33, 
46,  55,  88,  275,  284,  2S7,  371, 
387,  413, 426,  433,  444,  482,  532 
Sand  filling,  see  "Filling." 
Sanders,  Wilbur  E.,  25fl 
Sanitary  fountain,  490 
Savfyer.  A.  H.,  485 
Scaffolding  in  untimbered  raiae,  164 
Scallon,  E.  P.,  165 
ScUey  mine,  500 
Schulti,  R.  S.,  Jr.,  353,  364 
Sconces,  candle,  250 
Sdott,  Herbert  K.,  368 
Scraper,  dras.  368 
Semple,  C.  Carleton,  40 
Septic  tanks,  494 

underground,  401 
Shaft  bar,  472 

collars,  138,  141 

guards,  470,  471 
concrete,  142 
Shaft  Conveyances,  371 
Shaft-door,  hinge,  88 
gates,  472,  473 
lining,  concrete,  103-137 
Junction  shaft,  90,  107 
Kingdon  shaft,  103 
PabuB  shaft,  121 
Bteel,  121 
with  gunite,  135 
platform,  hanging  bracket,  89 
raising  and  enlarging,  116 
repair  cage,  376 
set«,  blasting  irons  for,  85 
sinking,  37,  86,  287,  352 
cage  and  bucket,  82 

Hancock  No.  2,  67,  82,  85 

Palms  shaft,  39,  121 

without  timber,  88 
stations,  148,  156,  160,  162 
timber,  96,  354,  355 
timbering,  80,  91,  92,  93,  97 
untimbered,  88,  98 
unwatering,  98,  504,  505,  511,  513 
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Shaft  ventilation,  932 
Shafla  and  BaUft,  80 
Shaw,  E.  S.,  262 
Sheave- wheel  lining,  363 
Sheaves,  361 

turn,  297,  305,  307 
Sheep  Creek  tunnel,  177 
Shelby,  W.  W.,  270,  422 
Sheldon,  G.  L.,  363 
Shop  appliances,  11 
Shower  bath,  homemade,  500 
Signal  bell  for  topman,  349 

box,  electric,  343,  345 

hoisting,  349,  463,  464 

system.  Argonaut  mine,  340 
bare-wire,  342 
electric,  335 

for  electric  tramming,  360 
locked,  344 

wire  arrangement  in  sinking,  348 
Silver  King  Consolidated  mine,  513 
Simmer  &  Jack  mine,  SHnd-fiUing,  240 
Sinkbg,  see  also  "Shaft  Sinking." 

bucketfl,  82,  88,  410,  411 

with  derrick,  287 
windlass,  352 
Skip  and  cage  combined,  379 
transfer,  392 

-ball  lock  and  release,  382 

cars,  381,  436 

-changing  carriage,  393 

dog,  388 

dump,  Ai^ore,  388 
control,  392 
plate,  389 

inclined,  381 
Skip  pocketa,  16S,  280,  282  ' 
gate,  283 

recorder,  329 

rope,  holding,  3B7 
■     B^ety  device,  46C 

stringers,  144,  146,  147 

transfer,  395 
Skip  way  door,  95 
Smith,  B.  H.,  56 
Smith,  Fred.  D.,  11 
Smither,  Thos.  M.,  354 
Smuggler-Union  mine,  422 
Socavon  de  la  Virgen  mine,  384 
Sohnlein,  M.  G.,  384 
Somraers,  John,  21 
South  Blocks  mine,  252 
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South  Utah  Mines  &  Smelters,  276,  428 
Spanish-American  Iron  Co.,  63 
Spaulding,  Chas.  F.,  451 
Si»llage  and  sinking  pocket,  154 
Stack,  setting  with  ginpole,  310 
Stages  built  with  ladders,  233 
Staging,  hook  and  staple,  232 
Stairway  for  vertical  shaft,  175 
Stations,  shaft,  148,  156,  160,  162 
Steam-line  supports,  320 
-shovel  teeth,  28 

grade  board,  29 

track  connection,  30 

backing  block,  31 
Steel,  drill,  f  aUure  and  heat  treatment,  76 

handling,  63,  70,  401,  436 

heating  and  tempering,  14,  15,  19, 
21 

sharpening,  13,  17,  20,  71 
Sterling  Iron  &  Ry.  Co.,  12, 287,  381,  446 
Steward  mine,  Butte,  225 
Stockpile  trestle,  315,  318 

car  for,  421,  425 
Stope  pocket,  concrete,  271 
Stoper,  drifting  with,  192 
Sloping^  199 

Golden  Cross  mine,  209 
MinevUle,  N.  Y.,  215 
Mother  Lode  mine,  204 
North  Star  mine,  199 
shrinkage  system,  226 
Stove  ventilator,  531 
Stratton's  Independence,  Ltd.,  262 
Stretcher,  underground,  498 
Stringers,  skip,  144,  145,  147 

repair,  448 
Sublevel  cars,  419,  431 
Success  mine,  Idaho,  42 
Suction  for  pump,  509 
Surface  Plant  and  Operation,  1 
Swift,  T.,  531 
Switch  for  signaling,  351 
Switches,  458 

and  crossings,  453 
Syndicate  mines,  Butte,  223 


Tank  cars,  434 

for  treating  timber,  322 
wooden  substructure,  320 

Tanks,  septic,  491,  494 

Tempering  drill  steel,  15,  19,  21 


Tennessee  Copper  Co.,  279,  388,  392 

Test-pit  windlass,  352 

Testing  drills,  North  Star  mine,  73 

cages,  378 
Thawing,  see  "Powder." 
Thoenen,  J.  R.,  273 
Threeman  mine,  Alaska,  261 
Tunber  bms,  256,  259,  261,  262 

dams  for  filling,  246 

framer,  24 

headframe,  see  ''Headframes." 

preservation,  322 

shaft,  96,  354,  355 
Timber  Structures,  256 

truck,  438 
Timbering  at  switches,  226 

Butte,  223 

drift,  192,  220 

in  shrinkage  stoping,  226 

Mesabi  range,  96,  195,  222,  355 

mine,  recording,  192 

shaft,  80,  91-93,  97 

station  and  pocket,  149 

top^lice,  Bingham,  229 

underground  turns,  195 
Timbers,  hook  for  handling,  235 

square-set,  222,  223 
Tippett,  F.  H.,  174 
Tipples,  see  "Dumps." 
Tom  Reed  mine,  382 
Top-set  slicing,  217,  219,  232,  271,  449 

-slice  timbering,  Bingham,  229 
Track,  444 

arrangement,  inclined  shaft,  446 

crossover,  460 

curves  in  top-slice  rooms,  449 

laying,  449 

steam-shovel,  30 

switches,  453,  458 

turnout  for  narrow  drift,  460 

turntable,  461 

turns,  timbering,  193 
Tracks  for  loading  station,  444 
Tramming  trestle,  314 

underground,  signaling,  350 
Transfer  car,  433 

for  cage  and  skip,  392 

skip,  395 

system  in  rockhouse,  433 
Trestle-bent  dimensions,  tabulating,  308 

bents,  erecting,  316 

dumping,  313 
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Trestle  for  motor  tramming,  314 

Ventilation  contral,  door  tor,  £29 

raising  without  ginpnie,  31g 

pipes,  629 

Btockpile,  315,  318,  421,425 

pressure.  Cripple  Creek,  522 

Trestles,  308 

shaft,  532 

coal,  310 

tunnel,  531 

Tripod  BCtr-up  for  drillB,  66 

Verona  Min.  Co.,  473 

Trolley  coiiveyora  underground,  333 

Vivian,  Arthur  C,  395 

wires,  protecting,  477,  479,  480, 

481 

TrolleyB  for  einking,  87 

W 

Truck  for  lowering  timber,  438 

Tunnel,  Laramie-Poudre,  188 

Wakefield  mine,  Mich.,  389 

Lucania,  185 

Wallace,  It.  B.,  147,  3)9,  324,  385 

Sheep  Creek.  177 

Wass,  U.  R.,  339 

costs,  182 

Water,  bulkhead  door,  514.  516 

Hoosevolt,  187 

channels  into  mine,  plugging,  521 

ventilation,  631 

drinking,  32,  499 

Turnout  for  narrow  drift,  460 

West  Vulcan  mine,  turn  sheaves,  288 

Tum-flheave  types,  297 

Weaton,  E.  M.,  333 

location  and  support,  305 

Wheelbarrow,  437 

Turn  aheavea.  Lake  mine,  307 

Wheels,  car,  439 

TumUble,  4S1 

Whim,  Joplin  type,  356 

Whiting,  Lowe,  468 

U 

Wiard,  E.  S.,  170,  171 

Windlass,  352,  355 

U-boIt  bending  tool,  21 

Winze,  bailer  for,  383 

Uncle  Bam  Mining  Co.,  10 

Wire  rope,  see  "Rope." 

Underground   crushing  and   loading 

ar-      Wires,  trolley,  protectmg,  477,  470,  480, 

rangemcnta,  50 

481 

U.  8.  Bureau  of  Min 
United  Verde,  change  house,  487 
latrine,  493 
Beptic  tanks,  494 
Unwatering  Little  Mary  mine,  621 
Bhaft^  98,  504,  £05,  511,  513 


Witherbee,  Sherman  ft  Co.,  52 

Wolcott,  G.  E.,  192 
Wolf,  Albert  G.,  21,  272,  362,  460 
Wolverine  Bhaft,  141,  156 
Woicester,  S.  A.,  383,  522 


Valve,  pump,  SOS 
Ventilation,  bunkhousea,  6 
charcoal  pot  for,  532 


Yates,  B.  C,  488 


Zenith  mine,  472 


